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SIMONIZ 


‘TO REMOVE GRIME, DISCOLORATIONS AN 
DULLNESS ALWAYS USE THE WONDERFUL 
SIMONZ KLEENER, Nothing could be 
swifter or safer! No hard rubbing! 
Just a few casy strokes restores 
‘the lustre to the finish and makes 
‘your car look new again. 


[i ” « 


‘TOKEEP YOUR CARBEAUTIFUL FORYEARS 
PROTECT THE FINISH WITH SIMONIZ, 
Made to withstand all conditions 
of weather and climate! Lasting! 
Simply applied with a cloth! 
Simonis keeps injurious elements 
from getting at the finish to dull 
and destroy it. Protects the finish, 
positively makes it last longer and 
keeps the colors from fading. 


/ALWAYS BEAUTIFUL WITHOUT BOTHER 
(OR EXPENSE, Dust and dirt wipe off 
easily from the Simonized finish 
with adry cloth. Washingisrarely, 
if ever, necessary. Think, in a few 
seconds you can always have a car 
that sparkles ike new. SoSimoniz 
‘your ear, and doit right away, toot 
Alwors isn! on Simoniz ond Simoniz 
‘leener! Sold at hardware ond oule 
‘occestor stores everywhere. 


MOTORISTS WISE + SIMONIZ 
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FOR THE HOME 


By R. M. BOLEN 


Scermary Popular Science Taste 


the weather maker right 
[spanned through a copper mesh 
ver asd then mined with a ne 

ising water spray. Dust aed 


HEN he built his frst fire, 
primitive man made the world’s 
first air conditioner. The 


searmih of its right. yellow 
slow provided comfort from the chilling 
evening winds 

Today, air condi is a far broader 
term, It'means more than merely heating 
the air when it ie cold. Science has found 
that other factors are essential to com- 
fort in summer as well as winter. Ai 
must be cooled if it is hot, dried if 
too wet, wetted if it is too dry, cleaned 
if it ry, and circulated to insure 
even temperature, 

‘The importance of each of these it 
‘of course. depends on conditions. ‘The 
is little need for heating in the sultry 
tropics. Cooling, on the other band. is 
useless in the cold climates of the north. 
Likewise, cleaning, while essential in the 
dusty cities, is of litle value in the 
country. 

Modern methods of air conditioning 
are elastic processes. They can be altered 
to meet requirements and carefully de- 
signed and tested equipment is available 


for every need of the home or factory, 

Years ago. Mark Twain said, “Al- 
beige og ns ae mee the rae 
ex, nobody does anything about it." But 
Sia Twain wat re ity years 00 
soon. Today, air conditioning equipment 
fan supply manufactured weather to the 
hhome as well as the motion picture palace 
and the industrial plant. 

"in the moder sense, air conditioning 
consists of four important  processes— 
temperature control, humidity control, 
Greulation, and’ cleaning. Each’ factor 
‘dds to the aie in homes and public build- 
ings qualities that are important to health 
and. comfort. 

Air heated artificially loses moisture. 
‘his moatare uxt be supplied to create 
the proper balince. "Tn summer, the air 
fontaine too much moisture, This must 
tre'removed for comforts sake, Air con- 
isoners solve both ‘of these” problems 
siutomatically. and circulate, temper, and 
filter the air as ell 

"To the owner of a home equipped with 
a warm air furnace, science offers. all 
sorts of ait con- (Continued on pase $) | 
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MANUFACTUREDWEATHER 
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dlitioning devices, Some do a complete job, 
bothers merely supply one oF two of the four 
air conditioning requisites. Individual blow- 
ers automatic humidifiers, and air filters can | 
be" attached easily to existing warm air 


furnaces, oF a complete system that washes, 
tempers, wets oF dies, and cirulates the ait | 
can be installed to feed ‘conditioned air to 


‘With some complete ausiliary systems, 
ing is obtained from ordinary city water. In 
Toealities. where the eity water is not_cold 
‘enough of Where the summer temperatures 

rurers have 


sit the desired temper 
"The home heated by steam, vapor, oF hot 
water also can be equipped with air condition 
ing equipment. As with the warm air systems, 


central, complete. oF partial 
Complete ventilating units can be fnstalled 
Jn the windows of any home reeardiess of the 
typeof heating system in tse, Units, no 
Janter than a small radio, cam be attached to 
the windowsills to iter and circulate the 
futile air into the room, 
‘Automatic availlary 
wwe range. from attractive 
Urns to radiators that provide just the right 
Amount of moisture for any. temperat 


passin it over a cake of 
Fondlitioning unit for sum 
‘heeled from room to room as require. 


But, the home owner asks, how much does 
air conditioning equipment vost? How do T 
Know thatthe condition of my howse warrants 
the ‘investment? Like heating systems, the 
‘cost of alr conditioning equipment varies de= 
pending on conditions, the degree of air con 
Uttoning desired, locality, and installation 
Complete costs vary. from a few dollars for 
‘humidifier to be connected to. an existing 
‘ir furnace to thowsands for a large 
‘plant installation, 
ar the home ower interested in the pos- 
sibilities of air conditioning. Popular Seience 


Tatitute has compiled a ten page bulletin 
listing. the various types of air conditioning 
equipment available for the home. “Ths Will 


bee mailed free to every reader who sends six 
‘eents in stamps to cover the mailing charges 
In order that all the ‘mecessary information 
nay he sent ou, please state the sizeof your 
pe of heating system in use atl Tel 

‘which the howe i in 

what degree of air con 


Now Ready 


able bulletins have 
been prepared for the readers of 
PoruLak Science MoNTHLy 


‘There inno charge for these bulle- 

‘xcept, postage. To cover 

sond fs casts for the tas 

[tin and Scents for the ai 

itiening bulletin, Both bile: || 
fins will be mailed io 900 

the receipt of 21 cents, ‘sin | 


JUNE, 1933 


the apparatus ean be elther supplementary or | 


" Gal Sel rn ANOTHER 10,000 MILES 


WITH CHAMPION EXTRA RANGE SPARK PLUGS 
f 


"Champion National Change 
Week is your reminder to get 
set for another 10,000 miles. Just 
look at these plugs of yours in 
this Tester as compared to 
Champion Extra Range Spark 
Plugs « See how your old plugs 
flicker and stop sparking. ‘That 
weak spark means wasted gaso- 
line. That's why it pays to change 
spark plugs every 10,000 miles. 
It also insures better perform 
nce * Now see how this new 
Champion stands the gaff. Some 
difference,ch? See that peculiar- 
ly shaped insulator? It's patented 
and is the reason why Champions 
have the widest driving range 
known, It means extra power, 


extra speed and absolute depend- 


CHAMPION 


SPARK PLUG 


ability, You onght to have a set 
of these new Champions, even 
if you hadn't gone over 10,000 
miles, Okay, it won't take me 
five minutes to install a set” « 
Champion Spark Plug Company, 
‘Toledo, Ohio; Windsor, Ontari 
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The Fish Just Grow and Grow 
But Where Do They Come From? 


Tx 1930 my son-in-law, at_my request 
‘built a pond in his pasture in the rice dis: 
trict of this state, and stocked i wcith min- 
nnows taken during. March from a large rice 
‘anal, Just before Christmas, he drained the 
pond to sce how his fish-were getting along 
‘Tor his great surprise, he found he had about 
00 big mouth trout 
from eight to. four 
teem inchey longa 
About halt a wagon 
Toad of rumtish the 
reo hha. 
Spurred by this suc- 
cess, he built a see~ 
fond pond. for ‘canal 
Minas anda third 
fish "which 
les and sels for 
‘This experience convinces me that any 
fone ean have plenty of fab for his own we 
Ihe will follow my” son-in-law’s example 
One’ thing I'do not understand is how the 
millions of fish that grow every. year in the 
fice ‘canals et there. ‘The water in. these 
canals iy pumped in from wells but when 
the canals'are drained the ditches are lined 
With the litte. fish, Where do they come 
Trom?—M. $.'B,, Shreveport, La, 


Here's One Who Wants 
His Chemistey in Chunks 


1 sreax for both myself and my friends 
when Tsay that your magazine tthe best 
feience magazine ‘published, ut we would 
like'to tee more and mote’ chemistry. Sev- 
tral people T know have started chemical 
Inbortteries because of the interest stimu 
lated by your chemistry articles. Don't let 
Mr, Hall stop his articles oa the micros 
Everyone of his pleces carries valuable tn- 
formation —G, A, Murray, 1a 


Your Hydrogen Atoms 
Were Left Undisturbed 


Is aarcy to the question of S. B. M.,of 
vac wha Rapper 
{Wo game of Ridrosen {want vo oy. that 
hothing happened to tier ecatsenothine 
Mtas done te separate the exs'zen atom from 
ine bydogen atoms ithe water" ‘The or 
nail'im the proces of oxidation combined 
Sith the onygen that was doaoivod in the 
Mater‘ and” poe the oxsbem that contttes 
the: water, ‘Therefore, no" Pydrosen_stoms 
were rekssed. The oxygen. that makes Up 
Theater isnot utlaed Became irom éoct 
not decompose water 


Compose water at of= 
‘dinary. temperatures 
Are sodium, potassium 
fand ealcurm upon the 
‘application of heat. 
ithe nail were placed 
in distilled water, ox- 
lation weould not 
take place because the oxygen was driven off 
by distiftion —L. D.. Brooklyn, N. ¥. 
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What's 30,000,000 Years 
to an Innocent Gallfly? 


Axsweatso the “mean litte question” asked 
by MJ. ML, of Yonkers, N- WV in a fe- 
‘ent issde of Your mazazine, T should Tike to 
Say: The gallly belones to the phylon 
thropoda. of which there are about 400,000 
species. The fist traces uf these animals are 
found in the Cambrian period which is 
at Teast $00,000 years ao. Three-tord horse 
fomsils have been found in the rock of the 
Oligocene which. was. trom thirte: to. forty 
million "years ago, During the intervening 
period. of abou 470,000,000 years the at= 
thropods hada long time in which to de- 
‘velop. As a reslt they became highly diversi- 
fied "and specialized. Hence there is Witle or 
bo noticeable change between the fosils of 
$0,000,000 years ago and. the descendants 
living today. This should clear up the prob- 
fem false tthe etter by M. J MK. 
Evanston, Th 


Is There Any Way of Making 
This Water Do as Bid? 


Masy pears azo I tried to poll water from 
a lower level than the level of water ina 


large bell-shaped tank having an open bot- 
tom with a hose going to a stall tank, asic 
shown in the draveins, All air was excluded 


24000 pounds and the weight 
the hove at fifty pounds. With 


ference in weight, wouldn't you 
think the water in 
‘shaped tank 


‘would quickly: suck 
The water out of the 
Small tank? Well. 
won't As have 

ways been solid 
bone from the jaw 
pe I bave never 
been able. to nd 
out why it. wont. 
Ta ‘con 
this experiment, that 
T'could make water flow in ether direction 
in the hove by Taine or lowering the stall 
Hank But that of coun, mete the 
‘phon principle and a= old'as the hills, What 
fot my post was that the heavier weight 
‘Gad not effect the lighter weight: Now. then, 


‘Tus question of G, F_M., Mariners Har- 
bor, N.Y, in Our Readers Say recalled to 
‘mind instructions 1 once read. for making 
rainbow sign. I believe the changing light 
feature would readily apply to his proposed 


aquarium and lower stand. The materials 
equired are three light sockets arranged in 
a drcle or cluster and wired in multiple, 
theee Rasher buttons which are sold by most 
ectrical stores at about thirts cents each, 
‘and three bulbs, one each of the three pric 


mary colors red, blue, and_ yellow. One of 

the flasher buttons i slipped into each rock 

st before the bulbs are serewed in, and as the 

Mashers work independently, various ‘com 

Dinations of bulbs, will be in action at dif- 

ferent times according to your colar scheme. 
W., Martins Ferry, Ohio, 


All the World Needs a Cop 
to Keep it on the Jump 


1 mezsrve that world conditions demand 
an international police system, Although sub- 
‘ordinate to the League of ‘Nations, such a 
‘system would have more power than the 
League now has and 

would Increase the 
prestige of the League 
throughout, the civ 
lized = world. "There 
would "be mo such 
thing as. extradition 
becaise the authority 
of the world. police 
Would be greater than 
that of any one na 
ton ‘since it” would 
represent all nations 
T'should tke it known that 1 suggest the 
Formation of this police “awe ta cary 
fout the decrees of the world cout, to. pro- 
{eet International trade, and to try" at Kat 
to make the world safe for humanity.—S. 
P., Niagara Falls N.Y, 


This Is a Public Fight 
So Anyone Can Get In 


‘Tints problem has caused a heated dis. 
pate and I would appreciate it iC one of 
our readers could tell me the exact truth: 
clsime that solder will not erupt from 

4 pot of molten metal unless water or some 
i throws Into the. pot, Uhus 

‘using. it to erupt, “Realms 


taking pace when the pot is taken ‘of the 
fre tea few nutes and hen pu beck 


fon the heat. He also. claims that swe 
‘ng in extreme cold will result in suc 
Eruption. Wil some "reader ple anne 
thie as soon as pos so. end U 
scrap?—A M. Ly Brooklyn, N, ¥ 


Couple of Easy Fellows 
for Shacks at Geometry 


Puxast publish something about the cor 
‘mon practice and kinks of mechanical draw- 
ing, as i isa univer 

sal’ “language and a 
Should have a wide 

appeal. Here are two. 
problems in seometry 
that I wish you would 
Submit to your read- 
ers: How do you find 
the area of the Ketter 
(N) when itis. six 
inches hig 


and four 
finches wide, having 
all is bars one inch in width? What are 
the diameters of two concentric circles that 
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fare five inches apart, the circumference of 
the smaller cizle being three-fiths of the 
larger one? “These two. brain teasers have 
occupied me for a Tone time but Tam sure 
fant" readers will have na trouble in dashing 
them olf and enue my suspense. I shall be 
felieved when T have their solutions —G. H., 
Tohevile, Ts 


He Uses a Jawbone to Flay 
the Evolution Critics 


Ix Ove Readers Say, 1 see that CC. Jy 
‘of Nanticoke, Pay, claims that evolution” 
ists have mo proof that man descended from 
A’ mammal and that the ‘entire theory” of 
Cvolution is guesswork. As a matter of act, 
Sclentits have definite proof that man de” 
Sseended. froma mam 
mal inthe. series of 
Skulls and juwbones 
dating back to (ar more 
Cham 100,000 "years, 
Everyone who has read 
the Origin of Live and 
dozens of other books 
fon. evolution knows 
that complete and aw 
less records exist fa the 
fosaly of homes, dos. 
and other animals which cleaely. show the 
fradual development of these animals. Man 
Nias been in exstence for at least $00,000 
years and a reat deal of change and de- 
Yelopment has taken place during that time. 
Shi living are. the’ aborigines of Australia 
And the pyxmies of Africa who certainly are 
Tower forms than the highly intellectual Nor~ 
dds. C. C.J. fs anvious for man to develop 
{nto something new. Just give him a chance 
is present form i not sh 
ictory.—B. K, Brooklyn, No 


Maybe Wisconsin's Water 
Is Lighter Than the Rest 


‘Yorn article In a recent issue about breath 
ing Under water throush a tube, Is, wrone 
Several years ago, I dud thie very thing. 
ireathed through a garden hose ‘eonnceied 
104 block floating’ om top of the water. T 
sat subinerged in ve feet of water, holding 
raisselt down with a stone, and stayed there 
for five minutes. When T heat he boys tell 
tne the ave minates were up, (xbich T could 
fear through the tube in my: mouth), Teame 
to the suriace. However, my" temples were 
pporple with the strain, and Twas under the 
thoctor’s care for two days, On the other 
Ihnndh some of the other boss did the same 
rick Under five feet of water for several 
fhinutes each, 1 cam furnish Witness to prove 
the above statement, and 1 ean also do the 
trick asain at any time before any audience, 
and prove thie enn be done—-O. BL, Ml Ali: 
Waukee. Wc 


Colored Sand Is Wanted 
To Set-Of These Fish 


1 ast interested in raising tropical fish ane 
should ike to obtain some information on 
the care of the tanks Tor them I should lke 
to kuow if there i seme’ way of colori 
the sind with some dye that, will not ip: 
jure the fish inany. way. T should ke to 
Know if veeetable dyes 

Would be ‘stisfactory. I 
fm a reader of Porciax 
Sciexce Mosruty and 
Fdon't believe there is 
4 finer marazine on the 
Iarket, T should appee= 
Gate the information 
wwhleh I have asked if 
any of your readers who 
may be engaged. in the 
delightful, prostabe, and 
at present popular occu 
pation of faising these remarkable tropical 
Bsh, ean supply it—D, RoE, Chieazo, 


POOR FISH? 
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Confusion of Terms Was 
What Bothered That Spring 


Is axswax to HJ. Ps question “What 
happened to the energy stored in the com- 
presed spring?" my amwer is: He com 
uses poster to produce with energy that i 
Droduced. The compressed spring never had 
Say enerey in it. The person compressing 
the spring put energy into the work of com 
resins it) amd mot into the spring itll, 
Giouds during a storm have the power, un- 
er certain conditions, (o produce milions 
ff volts of cketricty” But enerzy is. pro- 
Suced only when the lightning or eectskcy 
facts. The enzincer of a steamship with thou- 
fands of horsepower, his the power to pro: 
pel the ship across the cea, But the Ship 
Will stay’ at the dock unless eneriy. is pro: 
duced by. starting the engines working. A 
‘watch, with spring wound tightly bat not 
unig, fas mo enersy ia i bat the sine 
as power to. produce enetzy when the 
watch i started! Hence, the acid destroxed 
the power of the compresed spring to give 
forth energy —€. SOY, Brooklyn, Ne Ye 


Dear Old Kaleidoscope! 
Gone, But Not Forgotten 


Winay’s become of all the old kaleido- 

copes? About forty, years ago, no parlor 
‘was considered complete without one either 
fom the center table along with the wax fruit 
fed flowers and. family album, or over on 
the whatnot in the comer with the dried 
Marlish, sen horse, and. whale’s tooth, Oh, 
‘es, you Were neatly sure to find the kalel” 
‘oneone some place in every well regulated 
parlor forty years ago. And what a grand 
fexewe it made to sit up close, T haven't seea 
fone since "Noah wore 


they? Why not add to on wen ey 


Comtruction Kits, a 

eveription of, and how 

to make, a real old~ 

Eaehloned kaleldoscope? 

Not one of thowe Bite 

paper tubes. you, had 

{o'hold in. your hand 

‘Dut the real this, mounted! oa stand, took 
like 9 youns telescope, about four inches 

in dusmetcr and shsteen inches lone, as T 

rememer them —R. SW. iverson, Pa 


This Reader Would Like 
10 Build a Microscope 


Yoru atticles on the 
have been very interest 


‘rections published for making a microscope? 
Tam avtare of the difficulties Tnvolved in 
Duilding such an Instrument, but they, would 
ffs: act spice to the undcriakine—C. J. S. 


Cleveland, Ohi 


Honolulu Praises Our 
Readers’ Tolerance 


L mace eon a constant reader of sour 
magazine for a long time and can. truth= 
fully say tbat it bas ‘maintained that in- 
teresting and. instructive quality” which has 
male it popukar with ie. feaders since the 
mazacine, was fist started. Thoush T have 
hho particular cheice as to the type of a- 
eles, T always start looking’ throush the 
mmazazine ftom the Home Workshop. After 
this T read the other articks. I always get 
‘2 Tot of hick Tookins at Our Readers Say 

For that reason T leave it 10 the lat 
What a study im human nature and men's 
diversity of thoughts sod desites! Some want 
this, some want that. But T see with a lot 
of aisfaction that the majority of Sour 


their own desires upon other people—R. MM. 
0; Honolala, TH, 


Here's a Simple Problem 
for You Checkerboard 


Ox a common checkerboard arrange the 
twenty:four mich in the playing. squares 
sround the edge of the board, When to 
mea adjoin each other diayonally, as on 27 
‘and 32 with a vacant space on one side as 
3025 yt ny jm 2 tga 32 fo 25, re 
‘moving the pcce of 27, A red. plece may 
jump either & red ot 
back piece and vice 
versa, AML pieces may 
jump both forwant 
nd’ backward. As 
Suggestion, you may 
Jump 82 to 28; 2010 
27; 31 to 24: 28 to 
sand etc, The ab- 
ject of the problem 
{S10 jump and re= 
move all” but one 
piece. Ihave met no 
‘ne who can do this, although T have been 
iisured that it is posible. Can any of Our 
Headers help me? A, New Vork, N, Y. 


We Published a Circuit 
Some Months Ago 


Peauars you will think Tm crazy, but 1 
fam interested i radio For instance 
{n'a recent ise there is an article 

cf 4 German who built a radio controled 
oat. Where could I get information on the 
subject -€. Iy Moust Vernon, N,V. 


Here, at Last, Are Serious 
‘Suggestions for Changes 


Rerumrxe to the supsestions you receive 
for changes. in your magazine, T have a 
‘couple T should like to take. Why not pub- 
Tish’ more about cow feeding and hog ‘all- 
fing? "Amt “le us ave a fot more “about 
Ieaks. Tn. fact, why” publish a paper de~ 
voted to general selenge and leave. out $0 
‘much that misht be said about how we all 
Sprang. from monkeys? Suddenly srowing 
Serious, allow me, Mt. Editor, to remark 
hat T start with’ the firs article in your 
fmacasine and feave no pase unread unt 
T have finished the bist word on the back 
of the last cover. Then T often start in and 
Yad it all again, (rom the back forward, 
Kot that T have nothing else to read, ether 
Out of seven magazines and two dailies, 
rad Porehae Scteser Moxtii.y first every 
ime —W. E. H., Minneapolis, Mi 


Model Raileoad Scenery 
Is What He Now Wants 


As Ax, enthusiastic reader of Pomctan 
Sciesce Mostiny, Tam writin to thank 
you for being of ‘so much help to me in 
Buikiing my model railroad. 1 have found 
Your articles exceedingly helpful. As. yet, I 
have fot tried 10 make ms own engines oF 
cam but T have laid standard teack on, woot. 
fn ies as you recently suggested.” What 
should like t0 et now 

are some hints. on 
Scenery. This is the 
‘one thine F eanmot get 
to. ok rizht.” Gan 
you help me? Also 
T'S'in Our Read 
rs Say a letter about 
Tights that will: turn 
red, stop the train; 
tum green and start 
the tain. T should 
ike to know the how 
and the why of this if some reader will tell 
me—A. W. Haddon Heights, N. J. 


au abonnys 


a) 
Balanced Features Engineered and Built 
to give you 
BALANCED VALUE 


APPEARANCE - 
SAFETY - 


COMFORT - 
DURABILITY - 


PERFORMANCE 
ECONOMY 


‘Modern engineering is so highly developed that 
it is possible to emphasize any of these character- 
istics to an abnormal degree, and in this way 
give a car extraordinary speed, for example. In 
doing so, however, some other quality or qualities 
must necessarily be sacrificed. Most cars, therefore, 
are really engineering compromises, with the em- 
phasis placed upon this or that characteristic as 


the manufacturing objective demands. 


Pontiac is the car of Balanced Value, because it 
was deliberately designed and built to give you 


all the characteristics of a really fine car, so bal- 
anced and related to each other that it offers a 
sum total of car values that is altogether new to 


the low price field. 


Read the Booklet 
“What Do You Mean—Balanced Value” 


This little booklet tells the engineering story of Pontinc’s 
Balanced Features in terms of Owner Values, It is free. 
You can get a copy from the nearest Pontiac dealer— 
or write direct to Pontiac, Room 15-266, General 
Motors Bldg., Detroit, Mich. Be sure to reat 
give you the basis for becoming a more critical judge 
of motor car character—and a better buyer. 


it. Te will 
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HOME OP U. 5, EXHIBIT 


Uncle Sam’s Scientists 


DISPLAY THEIR CONTRIBUTIONS TO PROGRESS 


CCOMPLISHMENTS of 
United jovern- 
ment during 


the past one ‘hundred 
will be revealed by. im- 
pressive exhibits at the Century 
Of Progress expos which 
‘opens at Chicago ne th, 
building of uousual design, deco 

bizarre color combina 
ill house the remarkable 


‘No scientific or technical ex- 
Bibit ever” set up exceeded in 
scope, variety, splendor, and 
magnitude. the’ continuous per- 
formance Uncle Sam will stage 
inthis windowless Federal Bull 
ing with its telo of sky-pointing 
(owers. representing. the “execu 
tive, juleal, and legislative 
branches of our goverament, 

‘AC a time: when Washington 
byareaus and offices are undergoing severe 
financial curtailment, when all costs of 
goverment operation are being pruned £0 
the quick, Uncle Sam has to don his for~ 
tal finery and show his wares Let no 
ge make the chase that parciption 
in this exposition fa Waste’ of national 
funds ina time of need Its, on the con 
Uris, @ indieation of the unending and 


at Great 


GEORGE H. DACY 


unavoidable costs of government, for the 
government exhibits demonstrate exactly 
how: the nation pays enormous dividends, 
in its essential services to the general 
public, for the many millions of tax dol- 
irs collected annually, 

One authority has described the Cen- 
tury of Progress as a symbol of industrial 
‘confidence. Although the exposition is be- 


ing put on at a time of comm 
ial and. financial stress, nin 
million dollars of the ten mil- 
lions in bonds to finance the fait 
have been sold, Financial magic 
at worked ata time when ge 
eral prosperity was at low ebb, 
‘The exposition was planned 


S} several years ago in celebration 
of Chicago's “one | hundredth 


hinhday. Nineteen 
tries, forty-four il the 
Government ” accepted 

to. be represented, 
and despite hard times $25,000 
000 has ten, spent on the big 
fair, Chicago hopes to entertain 
(800,000. visitors during. the 


for each dollar 
invested in buildings, 

One of the most ‘striking of 
the government exhibits is a col- 
vriul reproduction of Mt. Rainier in Mt 
Rainier National Park, down whose side, 
past a camping party’ in miniature, will 
‘course a glacier of real ice with a base of 
living pine and fir trees, The glacier is 


the product of electrical refrigeration, 
‘Tubs of brine, sunk beneath the miniature 
mountain. create rough, smooth, and 


Piled-up ice. The top of the mountain and 


° 


1c, made by electric refrigers 
‘whieh will be the dominating 


background are painted in oils. An intei- 
cate ‘lighting system presents changing 
cloud effects and a realistic simulation of 
Sunrise, sunset, daylight, and darkness. 
Motion pictures of vacation and. touring 
fcenes in the national parks are shown to 
the miniature tourists around the camp- 
fire in such manner that the spectators 


algo may enjoy them, 
aie joy 


joover Dam, greatest engincering 
‘kind, is represented by a faith- 
rking model of dam, power plant, 
‘and its related works. Tt is built on the 
scale of one inch to thirty feet and is 
mounted against a diorama, a semi-circu- 
lar back-drop that gives a realistic impres- 
sion of a distant stretch of the Colorado 
River and a section of the surrounding 
sun-baked mountains of Nevada and Ari- 
zona, Water, rushing over the model, 
Combines with shifting light elect (0 add 
to the spectad 

‘Another mechanical exhibit consists of 
six model groups mounted on an electri- 
caly-contraled revolving "platform of 
steel, which represents important stages 
in our highway development. A miniature 
stage coach halted at a Colonial inn, mod- 
els showing the race between the historic 
‘Tom Thumb locomotive and a horse, the 
first primitive wagon-roads of the’ log 
cabin era, the bicycle age, the advent of 
the motor car, the first improved high- 
ways, and our best transcontinental trails 
of today are features of this exh 

The revolving platform, on which these 
scenes are shown, is synchronized with « 
series of mechanized maps so arranged 
that highway map of the period always 
is visible with each related scene of the 
diorama. This impressive exhibit tells the 
whole story of our national highways and 
transportation from the beginning of 
work on the famous National Road or 
Old ‘Trails route (now U.S. 40) up to 
the present time. 

Eve motors who visits, the Century 
of Progress will be interested in the tests 
of streamlined models of motor cars in a 
dwarf-sized wind tunnel supervised by 
fengineers of the Bureau of Standards 
‘This portable wind tunnel, designed and 
built for display at Chicago, is twenty- 
five feet long and is equipped with an 
elecitic fan, with blades four feet in di 


10 


ion, wil formu elacier maving down the aide of Mt. Rainier 
re of the Government’ Mt 


inker National Park exhibit 


ameter, capable of producing a sixty-five- 
mile-an-hour wind, A cutaway section in 
the wind tunnel has been faced with glass 
0 that the spectators can watch the tiny 
automobile models mounted in the range 
of the artificial air blast, and at the same 


time see the special devices and_ gages 
that record the effect of the wind ‘on a 
moving motor car. 

‘One. and one-half tons of steel have 
been delivered at the Federal Building on 
government order for tests in the Jaws 
fof a huge machine that reproduces the 
{ests made for various industries by the 
Bureau of Standards in its Washington 
Inboratories, 

Operated under eleciric control, a new 
autonaton tess the drab of aiher 
Samples for use as shoe soles, The samples 
are mounted on a perpendicular, rotating 
Wheel that moves at right angles to ane 
other revolving surface faced with emery 
ust, Through the angles and mountings 
fof these wheels, the leather is subjected 
to the turnings, twistings, and pressures 
it would undergo if made into soles, 
Twelve samples are tested simultaneously 
‘on this machine, About 40,000 revolutions 
ff the apparatus occur before the best sole 
leathers fail and crumble to mincemeat, 
Rubber soles, floor tile, and linoleum are 
also tested in this practical way. 

‘Another apparatus, recently perfected 
by the Bureau of Standards, consists of 
am electric recorder that tell how Tong 
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LIGHTHOUSE 
AND BEACONS 


Rang 


eat of fen ei 


A bird sanctuary and game refuge con- 
stitutes another display, brilliant in natural 
coloring and so life-like that you watch 
atte 

birds, and wild animals are 
mounted. This exhibit tells the story of 
wild life conservation and the federal 
stewardship of national timberlands. The 
attractive outdoor scene, looking as though 
it had been lifted bodily’ fram some sylvan 
spot and moved indoors, is composed of 
trees and shrubbery so true to nature that 
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This exhib 
conserving wild life 


par 


cut, replacement trees planted; 
demonstrates the value of tim- 
berland in conserving municipal 
water supplies and the import- 
ance of the forest terrain for live stock 
grazing. 

‘Through plate glass you can study the 
heart of an artificial redwood tree, a giant 
from the California forest. You can count 
the birthdays of that mammoth tree in 
the plainly visible rings of growth. 

‘The importance of forested areas that 
absorb rainfall and feed it gradually into 
the soil is demonstrated by an ingenious 
model in which pumped water percolates 
like rain through an illuminated channel 


In one sector of this object les- 
son, the surface soil ix bare and 
here the make-believe raindrops 
run away and go to waste 

ier section, carpeted with 
tras, twigs, Teaves, and matted 
ebris, retains the’ water as it 
seeps alowly into the soll. A eit 
Culating pump, operated by’ elec 
riclty, loreer the same. water 
over sind aver through the re+ 
iricted channel 

‘Mot howsewives, 
thelr daughters willbe 


me. Dining 
will permit an in= 

of the dietary problems 

the average American family, 


hard at work 
alties of various tex- 
shows how to get the most for 


rotiey: when buying clothe 
Another striking exhibit, a real novelty 
from inland places, will 

thouse, complete with 

‘ound signals, and 

ts, How the flash and ficker 

riul light guides storm-tossed 

hors of safety will be clearly 

The War Department's share in the 
how will consist of a military eneamp- 
ot D regulars. army maneuvers 
ind daredevil riding by cavalry monkey 
irllers, who equal the cleverest circus 
ats The march of the infantrymen, the 
ibunder of hoofs as the cavalry goes by 


the blare of the military band, the preci: 
sion of military formation, and’small arms 
rill will give the visitor a glimpse of 
every phase of army life 

‘The Army's Corps of Engineers has 
made for the exposition a graphic bas-re- 
lief map of the proposed Nicaraguan Can 
al. Models showing proposed river and 
harbor improvements, and other similar 
activities of Army engineers, will be on 
display. 

The U. S, Navy will feature an_intri- 
cate and effective demonstration. In its 
animated exhibit, an ellipse fifteen by 
twenty-one feet represents the ocean with 
the United on page 05) 
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- Beer Making Is Marvel 


‘CORN OR Rice Drawings by 
mA nese. B, G, SEIELSTAD 


°E MALT (SOAKED and SPROUTED BARLEY) 
18 CHIEF INGREDIENT OF BEER, 
IAL | FURNISHING STARCH ond ENZYMES, 
QDPDER| THE LATTER CONVERT THE STARCH 
70 FERMENTAGLE SUGAR 


MALT pane 
CRUSHES MALT 
YN PREPARATION 
For man 


MASHING “RAKES” 
STIR. MIXTURE THOROUONLY 
UNTIL WASH 18 FORMED 
Wit HOT WATER 


KEPT AT 1GO DEGREES, 
i HOURS, ENZYMES 
OF MALT HAVE TURNED 
CEREAL STARCHES TO 
SUGAR (MALTOSE) WHICH 
CAN BE FERMENTED : 
PRESSURE ; DOED HERE and 
y SDOED HERE 
. A FERMENTATION 


Of) exraacrap ave aio ron 
<Q) ATTLR FEED LEAVING GEAR LIQUIO 


‘Wich this machine, cloudy and foreign substan 
‘Heed oot of beer hus greatly Improving fy 
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‘ 


of Industrial Chemistry - 


‘it the removal of national restric- 
ions against the manufacture and 
sale of beer, American brewers 

fare again in action, Their operations 

represent one of the most extensive 
applications of modern industrial chem- 
istry. More than 2,000,000,000 pounds of 

‘malt, 650,000,000 pounds of corn and corn 

Products, and 41,000,000 pounds of hops 

fare a part of the vast consignment of raw 

‘materials that experts will turn each year 

into beer. On these pages, our artist shows 

how the transformation is accomplished in 


CARGON DIOXIDE GAS 
LIBERATED DURING 
FERMENTATION 1S 
COLLECTED and STORED 


EER FERMENTS 
8 DAYS IN 


RE-INJECTED 
INTO BEER _ 


FERMENTED > 
ER REMAINS. 
2 t3 MONTHS 
\IN UNDERGROUND: 
|TANKS KEPT AT AN 
\EVEN TEMPERATURE 
IN INSULATED ROOMS/“~— 
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one big,and now active, American brewery. 

Beer is the fermented product of malted 
sprouted grain, usually barley. Its manu- 
facture requires the conversion of the 
sgrain’s starch into fermentable sugar, and 
the transformation of this sugar, by fer- 
‘mentation, into alcohol and carbon dioxide 
sss. During the process, the beer is given 
its characteristic bitter flavor by the addi- 
tion of hops, the yellowish-green cones oF 
catkins of the hop vine. 

‘Malt, the principal raw material, has pre- 
‘viously been produced by steeping, sprout- 


BARRELS ARE THOROUGHLY 
O“SCRUBBED INSIDE AND 


BEER PASSES 

ROUGH STERILIZING 

LTER WHERE IT GETS 
BRIGHT SPARKLE 


ids 


ing, and drying barley. Germination de- 
xelaps an important enzyme or digestive 
uid called diastase, capable of turning the 
malt's starch into sugar. Since this task 
‘does not exhaust the enayme's power, addi- 
ional starch in the form of corn or rice is 
often added at the start of the brewing 
‘operation. Subsequent steps from the mash 
to the final product are explained in the 
ravings, The color of the finished beer 
depends upon the raw materials; natural 
mall yields a pale beer, while caramelized, 
‘or heat-treated, malt gives a dark beer. 


TO PREVENT FOAMING 
AND £088 OF GAS FROM 
Bree, BAcRELS ARE 
FIRST PULLED WITH 
\Gas AT A PRESSURE 
ABOVE THAT OF THE 
ATMOSPHERE 


EE! 
ARE 
DELIVERED 


B 


FINS KEEP SMOKE FROM SHIP’S DECK 


PLANE FOLDS TO FIT 
SPACE IN SUBMARINE 


Ose of the oddest needs of naval avia- 
tion is an airplane that will fold into the 
least possible. space, Experiments have 
it practicable for a submarine to 
such a flying craft ina watertight tank 
‘on its deck. Whenever the undersea vessel 
comes to the surface, the plane may be as- 
sembled and launched for scouting. Ameri- 
‘ean and British designers have vied to pro- 
duce suitable planes. Latest and most com- 
pact is a Loening seaplane just completed 
and (ested at Roosevelt Field, N. Y. It can 
bbe folded into a space only eight feet wide 
but its extended wings have a span of thirty 
‘one feet, as shown in the photograph below. 


SeEKINo a way to keep smoke from an- 
noying passengers on upper decks of liners, 
New York engineers recently exposed ship 
models to a breeze in a wind tunnel and 
pumped smoke up the miniature funnels, 
‘The path of the smoky trail, they found, 
‘depended on the funnel shape. From the re- 
sulting data they designed a new airplane 
smokestack that deflects smoke currents, 
by means of fins resembling those on the 
ails of aircraft. The odd funnels have been 
installed on four new liners plying between 
New York, Central America, and Calif 
nia, and are reported to have worked with 
notable success, 


TINY TUBE MAGNIFIER 
ENLARGES FOUR TIMES 


Live insects and other objects for study 
may be placed inside a new vest-pocket 

fier. Its hollow barrel is capped at one 
end by a lens, and at the other by plain 
glass. When held to the light, the device 
enlarges the specimen four times. 


DOUBLE-CROWNED HAT 
SUITS ANY SEASON 

EQUALLY suited to mild or torrid weather 
is a novel headpiece invented by a hatter 
of Liverpool, England. A detachable crown 
may be removed when the mercury goes up, 
as shown in the illustration above, and per- 
forations in the inner crown provide ade- 
quate ventilation for the head, 


CANCER GERM REPORTED 
FOUND BY TWO DOCTORS 

Starurse to the medical world is a re- 
cent tentative announcement that the germ 
‘of cancer has been discovered. For many 
years has been supposed by many author 
ties that cancer is not a germ disease, and 
therefore non-communicable and incapable 
‘of being treated by a serum, ‘This theo 
will be upset if experiments of Drs, T. 

lover and J. L. Engle, two New York 
physicians using the facilities of the U. 
Fri Heal Sevioat shington, D.C, 
are confirme 

‘The two men, according to their report, 
have isolated spore-bearing germs from the 
tissues of a proved case of cancet o 

breast. When the germs were i 
jected into a guinea pig, the animal « 
‘oped typical cancerous growths Una sp 
‘rough its body. 

Not all leaders in cancer research are 
convinced, and further tests are planned to 
make sure that the germ observed is re 
sponsible for the infection. If s0, the ex- 
perimenters will seck to learn whether all 
kinds of cancer or only one form are germ- 
Thoene. Because of the lengthy research 
needed, the tests will not be of immediate 
benefit to cancer sufferers 


‘This airplane, witha wing span of thirty-one feet, cam be folded op to Stan eight-foot space on a submarine 
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Propeller. Driven Car Hangs from Monorail 


Ax rntpnoven aitline cab, ea 
pable of 155 miles an hour, is 
the latest invention of the 
French engineer who developed 
iat soar 
monorails, the cabs. resemble 
Airplane fuselages, A small. pro- 
ele at the fron of the cabs 
riven. by a_fifteen-horsepower 
electric ‘motor, ‘The “monorail, 
Which guides the car, also fur- 
nishes the electric power for the 
moter. ‘The inventor has been 
‘working on air cabs for over 
eleven years and has constructed 
many designs as well as complete 

rail systems, many of which 
lunderwent. severe test success: 
fully but were found too expen- 
sive for practical use. Tn. the 
Photograph, two. of his airline 
fabs are shown suspended from 
the’ monorail slong. which the, 
ae expected to run at igh 3 


SPRING SHAKES CLINICAL THERMOMETER 


Artex forty years of shaking clinical 
thermometers before taking the temper- 
ares of his atin, a Los Angels, 
Cal invented a carrying 
fae tht dow Os wet by contiogt 
force. After unscrewing the thermometer 
from it case, iti sipped through a 
clip at the opposite end. Pulling out a 
spring, plunger and allowing it to snap 
Back ito place, rotates the thermom- 
ter and ated mercury is 
fool sete to Tso seers Pes 
ings of patient's temperature, 


ROLL-UP SAIL DRIVES NILE BOATS 


Narive boats ply- 
ing the Nile use 
Gueer rectangular 
sailsseen on no other 
waters of the globe. 
Rigged lke a curtain 
on a pole, the single 
sail can be rolled of 
unrolled merely by 
turing the boom. If 
more sail isrequired, 
the entire sal is low: 
‘ered until the spoked 
fend. of the boom is 
within easy reach of 
those on deck. The 
canvas is then un~ 
rolled. the required 
amount. If less sail 


the changing wind 
Sie Volley andthe 
© Valley and 

and bars that. spot 
the river, an easly 
‘ontrolted sil of this 
type has its advan- 
{Uges. When landing 
the re 

‘which is lashed vertically 
that no’ wind can catch i 
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Photo at eft shows 


fominate ali 
parol werk 


ADJUSTABLE LAMP 
FOR GARAGE WORK 


Havtsc a rigid supporting arm that 
can be adjusted to any position, the 
lamp standard shown above. is par- 
ticularly valuable in shop and garage 
trork. The caefely. shaded igh can 
Quickly be placed in a position. six 
feet above the ground or at the floor 
Jevel—and the easy-working joints in 
the arm make any complicated an- 
ular adjustment possible. With this 
trouble lamp, no bothersome hooks 
or clamps are needed to hold it in 
position; once adjusted, the light re- 
‘mains in place. A wide wooden base 
and a strong pipe standard also make 
the light particularly. rigid and its 
stout clectric cord keeps it practi- 
«ally short-circuit-proof. 


1 


DesioxeD to raise itself vertically and hover or 
fly forward at will, a new kind of helicopter showed 
Bis in recent preliminary weight-lifting nals at 

leston Aerodrome, England. When tethered by 
slack lines to stakes in the ground, it lifted front 
fand rear wheels alternately under its own power. 
‘The lift is obtained {rom a three-bladed, horizontal 
propeller. Two long vanes or sweeps, resembling the 
tail feathers of a bird, are mounted at the rear 10 
stabilize the odd craft,’ Full flight tests will be made 
oon and the designer is confident of success. 


PILOT USES MIRROR TO 
REDUCE PLANE'S NOISE 


Bio. tri-motored planes, linking the 
United States with Central and South 
America, are now being made quieter with 
2 simple’ alleration dacovered by a trans- 
port pilot. His invention consists of 
‘small mirror attached to the motor cowl- 
ing as shown in the photograph above, in 
which the pilot can see the reflection of 
oth the front and side propellers. By 
throttling his motors until the images 
merge, he is able to synchronize the 
pellets and reduce the noise and vibra- 
tion that occur when they are out of step. 


TRY CREOSOTE AS FUEL 
TO RUN ENGLISH CARS 


Carosore is being tested as a fuel for 
motor ears by engineers in Great Britain 
A number of automobiles, recently de- 
signed, use the oily fluid. distilled from 
wood,’ to furnish power. Several such 
vehicles are said to be in operation. 
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AUTOGIRO HALTS FLEEING ‘BANDIT’ CAR 


To Tesr an autogiro in a motor bandit 
chase, a driverless car recently was. sent 
speeding across a field near Bryn Athyn, 
Pa. A windmill plane took off in pursuit, 
carrying Chief of Police ‘Theodore Hol: 
lowell. Using a. sub-machine gun, as at 
left, be peppered the car until a direct hit 
disabled it. Tracer bullets set, the car 
afire. The end of the chase is. shown 
below, with the autogico about to land, 
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TABLE FITS YOUR AUTO 


Haxpy for light repasts, a new table 
may be installed in the back of the car 
simply by inserting four screw eyes 
Sound the ses of the interior. Adj 
able supporting straps are then easily 
clipped on or detached. They hold the 
table at any desired height. ‘The top is 
always level, as is shown in photo above, 


enables a motorist to 
‘signal a driver behind 
him, with the aid of 
anew hand warning 
device tried out in 
England. A hinged 
card, white on one 
side’‘and red on, the 
other, is clipped, to 
the wrist by an elas 
tic, When a motorist 
js about to tum, he 
displays the red ‘sig- 
nal to warn the driv 
cet behind of danger; 
but a wave of the 
hand turns the card 
over and shows the 
white side, indicating 
it is safe Tor cars to 
pass on the di 

leftchand side 
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Rider Lies Down on This 


French ive 


Desioxen for comfort and speed, a 
bicycle of unusual form fs being exhibited 
tna French inventor” The rider recline 
in a nearly ‘horioontal "posture ona 
fredded seat, with his feet extended for 
ard to the pedals at the front of the 


machine. In this position. the wind re- 
sistance is decreased and the bicycle may 
be propelled with considerable velocity. 
Not the least curious feature of the 
machine is its steering gear. a curved 
har resembling a sawed-off stecring wheel, 


TEST GAS STOVES IN RARE AIR 


Seauise themselves in a test chamber 
for airplane engines, where rarefied ait 
of high altitudes can be simulated, U.'S. 
Bureau of Standards experts recently 
solved an alarming mystery, Household 
anges and gas heaters, approved by lead- 
ing laboratories, had been found to emit 
dangerous amounts of poisonous carbon 
monoxide as at Denver, Colo. Tests 
showed the mile-high altitude, with its 
reduced air pressure, respo Flue 
fases expanded abnormally, blocking. es 
ape passages when gas. was burned (oo 
fast. ‘The data obtained by this unusual 
investigation. will help redesign present 
appliances, which in some cases may re- 
gue regulation by a service man to 
insure safety. 


NEW POCKET CASE HAS 
EIGHT DISTINCT USES 


Exon distinct purposes are served by 
the versatile pocket case, illustrated 
above, A cigarette compariment occu 
pies the center, supplemented by a con- 
cealed writing tablet, a telescoping pencil, 
and a stamp container, In addition the 
case contains a five-inch rule, a lighter, 
a pocket Knife, and a watch. "The entire 
outfit folds flat into small enough space 
to fit the palm of the hand and is so 
‘small that it can easily be slipped into 
your vest pocket exactly as an ordinary 
‘cardease is carried, 
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Big Battleships ‘Iriumph 


Over Bombing Planes in War Game 


\HAT the ships of the line can 

still guard a coast against sur- 

prise air raids was the lesson 
drawn from more than a month's 
maneuvers of the U. S. Navy in the 
Pacific, illustrated on these pages. 
Many ‘observers were beginning to 
believe armored battleships were un- 
fitted for modem naval combat. To 
test this idea, twenty-four of the 
Navy's fastest vessels, including the 
irplane carriers Lexington and Sara- 
toga, raced toward the California 
coast in a surprise attack. From the 
moment the destroyer picket Tarbell 
gave the alarm, the big guns of de- 
fending battleships decided the out- 
come, Caught unawares, the carrier 
Lexington was “sunk” by the battle- 
ships Oklahoma and Texas without 
being able to launch a single. plane, 
‘The battleship Pennsylvania “shelled 
the Saratoga and chased the carrier 
to sea, while its planes still groped 
through fog in an ineffectual attempt 
to bomb San Pedro bases 


STATELY PARADE, 
OF MONARCHS OF SEA 


Staten Navy give an impressive dem- 


Bram the speeding d 
‘One of these bomb 


woke screen behind 


‘which the bale 
Taneuver hdd 
Ing Torces. This. defense 
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AMAZING SKILL wire UNSEEN STRINGS 


gives life to 


Most Famous 
Puppets 


1 ee hundred perform of all has gone unseen, It is the drama 


ers, moved by miles of that takes pace behind the drops in the 
© world of wire and mech: ch brings 
the puppets, to. life 
resenting the most elaborate made y 
pet show of history. Known 
as the Teatro dei Piccoli, “The 
Theater of the Little Ones” 


for SCIEN 
ive you this. glimpse behind 


head platform 


the fin- 

n of the little 
from fami- 
for gen- 


lion people in thirty Tn spite of this, 
countrieshave witnessed the 12 training is, necessary befor 
(000 performances these remark- tice is ready to ascend 

‘able marionettes have given. sense of rhythm and pe 
Yet the most interesting action between mind and musclé are the two 
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Thirty Operators Working 
Eighteen Miles of Wire and 
String Are Needed to Give 
a Performance with the 800 
Animated Actors that Are 
Cleverly Molded of Wood 


By 
Rosert E. Martin 


prime requisites for the work. Sometimes, 
Tour men are required to handle the wites 
of a single figure and their movements 
must be perfectly. synchronized to make 
the actions of the puppet smooth and 


flowing. 
Eighteen miles of wire and string are 
‘used in giving life to the 800 wooden 


actors in the cast. The number of wires 
attached to the figures range from three 
to thirty. In some performances, as many 

twenty puppeters are working on the 
castle platform at the same time and yi 
not a single wire of the apparently tan- 
sled maze is crossed. 

‘The nervous system of each marionette 
fs formed by cords or wires attached to 
two wooden handles that are held in the 
hhands of the operator. One handle is 
shaped like a cross. It is held in the left 
hhand and governs the position and main- 
tains the equilibrium of the puppet. The 
‘other handle is simply a straight picce of 
wood. It is rocked back and forth in the 
tight hand of lifted and dropped slightly 
to give motion to the arms and legs of 
the marionette. 

In some cases, such as in the presenta- 
tion of a dance by a troupe of chorus 
girls, a dozen figures are connected with 
‘wires so they all move in unison. One op- 
‘erator is all that is required to keep them 
dancing. He holds two wires like reins 
‘and pulls first one and then the other to 
kkeep the troupe in motion. 

During the performance, the puppet 
cers lean over a bench-like railing at the 
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that malin she position of dhe puppet. TBS 
lower handle i ssed to operate legs and arms 


Rey solve the puppets thelr variety af movere 


‘Three figures a left are made to 


{unison by the clever manipulation 
te 7 


tke great 
Fealistie expretafan that 


edge of the castle platform, nine feet 
above the stage, wearing special padded 
leather aprons (o act as cushions between, 
their bodies and ‘the hard wood, Often 
they become so engrossed in the action 
of the Title Bares below that they open 
their mouths when the puppets sing, trem- 
ble all over when an acrobat strains to 
perforin a diffcull feat, and clench thelt 
javs as the little marionettes rush into 
battle, 

At the same time. trained human sing- 
erg an actors, hin i the orchestra pt, 
speak the words and sing the songs that 
seem to come from the moving figures on 
the stage. Altogether, nearly thirty peo- 
ile are required to give the puppets sound 

‘The 300 stage settings are designed for 
rapid shifting. The transition from one 
Vackground to another is accomplished 
while a few bars of music are played by 
the orchestra. When puppet crowds are 


2 


needed ina scene, special prepa 
tions are made. Rows of the little 
actors are hung in the wings. All of 
the operators except one climb to the 
top ofthe platform, Then, the on 
Teft below unhooks the puppets one 
after the other with catlike agility 
‘and. swings them over to the stage 
fat fust the right moment. 

‘Thus one figure alter another moves out 
from the wings as the puppeteers abov 
walk slowly along the platform to the 
proper places. Some of the marionettes 
fare hung from hooks and in this way 
allowed to stand motionless in the back- 
round on. the stage. But the majority 
are kept slightly in motion, swaying real- 
istically or taking a step now and then, 
while the principals carry on the action 
of the play, 

Perfect 
cated equipment 
tangling of the wir 
as two years 
ture before it is incorporated in the show 
and presented to the public. One of th 
‘most famous scenes on the repertoir 
which includes everything from grand 

ice comedy. demands al- 
‘of the wires as 
required of a violinist fingering the 
rings of his instrument. It shows a pian- 
ist tossing his hair and hammering th 
keys as he accompanies a quartette of 
vocalists giving a song recital with ap- 
propriate gestures. 

Each marionette is about four feet tall 
‘The form of the body depends upon the 
part the puppet is to play. One has a 
solid trunk and unbending legs; another 
joints at the waist, shoulders, knees and 
Ankles. Acrobats sometimes have arms 
and legs which, unseen by the audience 
etach” themselves and reattach then 


ipulation of the compli- 
is needed to prevent 
Sometimes as much 


selves automatically to enable the wood- 
fn athletes to perform difficult contor- 
tions. The wires hooked to the various 
parts of the figures must be frequently 
‘djusted to insure just the right tension 
pert sculptors carve the heads of the 
marionettes. Each puppet is given fea- 
to fit the role it plays in the per- 
formance and the faces are painted to 
expressions, Hinged jaws al- 

ths to open and close in syn- 


chronization with the words spoken by 
the invisible actors in the pit, 

While most of the heads are carved 
from wood, some are made of plastic 
material anda few re built up of squares 


ruil one og of th er 
the dire shape achieved. To pro 

tn elaborave “hon: 
pata” equipment (Continued on pace 5) 


‘daring a performance, these actors walt for thelr cua 
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Freak Movirs- 


Easy with New Amateur Camera 


EW. sixtcen-millimeter_ movie 
camera now places the ‘profes- 
sional's bag of tricks in the hands 
of the amateur. 

Fade-outs, double exposures, anima- 

tions, and enlarged close-ups are only a 

few of the unusual shots that can be ob 

tained merely’ by’ pressing buttons, 
Besides lens tureet and  slow-motion 
shutter, this new product of the Eastman 

Kodak laboratories in Rochester, N. Y., 

has a number of other impro 

found ‘on the ordinary” high 

movie camera. A crank that runs the film 

through the camera backwards, an accu 

geared. film footage indicator, a 

Uunigue focusing device, and a shutter that 


SPRING MOTOR 
WINDING CRANK 


DETACHABLE f 
FoorAct 


FILM CHAMBER 


INDICATOR 


— 
= 
‘CHAMBER RELEASE 
SINGLE FRAME BUTTON 


Here ia the new movie camera for amateurs with dhe many special leatares that 


JUNE, 1933 


can be opened of closed while the camera 
is operating are important features. 

Lap dissolves, the professional trick of 
fading one scene into another, are accom 
plished by means of the simple back- 
ranking arrangement and special shutter. 
At the end of a scene, the footage indi- 
‘ator reading is noted and the sbutter is 
closed slowly. Then, the film is back 
‘cranked (0 the original reading of the in- 

ator, the button pressed to start the 
filming of the neat scene, and the shutter 
‘opened slowly. Thus, as the light from 
the first scene is diminished, the light 

wm the second is increased, making the 
scene dissolve slowly into the second. 
Freak double-exposure stunts are made 


SPEED REGULATOR 
FOCUSING VIEW FINDER 


eal 


4 


‘ORDINARY 
VIEW FINDER 


SLOT FOR MASKS 


SE BUTTON Sets ris 
AE Or view Finoee 


ern 
DE fae ent Hruce 
fica? Poets 


TO BE USED 


-S “BUTTON CONTROLS 


SHUTTER OPENING 
REGULAR EXPOSURE 
BUTTON 


ts woefulnens 


Possible by tiny: masks that slip into. a 
slot at the front of the new camera, The 
masks come in pairs to split the picture 
in haf either horizonally or vertically: 

By using the vertical masks and manip- 
lating the back crank and shutter, ob- 
jects and human beings can be material- 
ied realistically trom thin al. Ghost 
igures can be made to appear. 9 
solidify into real flesheand-blood 
the. sime man shown sitting i 
chairs in the same room at the s 

Dolls and other toys canbe brought 
to life with 1 tor button on the 
camera, Each time the button is pressed, 
a single frame of the film is exposed. By 
moving the arms. and legs of a doll a 
{rile between each exposure, lifelike ac- 
tion. can be obtained. When the row of 
single exposures is projected at the not- 
mal speed, the doll will walk, run, jump, 
Gor cum graceful. somersaults, 

A unique focusing device, consisting 
of a tiny’ prism that can be’ raised into 
place between the lens and the film, i 
creases the accuracy of double exposures 
made with the nev camera. This prism 
reflects. upward against aground “glass 
mounted at the front of the camera un- 
dct a magnifying glass the image formed 
by the lens.” Anything. that appears “on 
the ground glass willbe reproduced in 
the same position on the film even when 
the abject is but a few inches from the 
lens. This makes accurate focusing simp 

"As a safeguard, the reflecting prism is 
so. arranged. that it automatically” drops 
ick from its position between the Tens 
and the film the moment’ the picture- 
{aking button is pressed 

‘Although other amateur movie cameras 
have speed ranges that vary from eight 
to sixty-four frames. a. second, the new 
camera is so designed that the speed can 
be changed while taking the picture. 
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«  Gyps Can’t Cheat 


>, 


short measures by the indifference of their customers, according to 

Commissioner Joseph P. McKay, of New York City’s Bureau of 
Weights and Measurés. Doctored scales give short weight, Crimped-in 
berry baskets deceive the eye as to their contents, Gasoline pumps can be 
‘manipulated dishonesty. Easy prey to these practices is the careless buyer. 
Tricks of the gyps are exposed in the photographs on these pages, made 
especially for PoruLar Sctexce MoxTHty with the cooperation of Com- 
missioner McKay. All illustrate cases of fraud discovered by his stalf— 
‘many crude, a few subtle enough to foo! any but the Bureau's trained 
peris, One kyp, for example, installed a foot-pedal system worthy of a 
‘crooked gambling hall to control the weight registered on his scale, No one 
‘ean estimate how many hundreds of housewives he cheated, 


lon when purchase 


ratte fm of ud heats many euntomers 


When you buy berries, watch the shape of 
Sor fs toaked” in water, the wood becomes exible and 

sof bottom are readily bent out of shape so that the 
Tor holds ‘oly: small portion of the berries you Bay for 
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You... Lf You Know These Tricks 


| 
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Slamese Sighting fh, below. are a0 fond of 
pans 


aising Lropical Fish 


NOW BIG HOME INDUSTRY 


are two tiny fish, not over two inches 
long. From their bodies of pinkish 

flesh color, dappled light is rellected 

as they twist about, weaving foamy trail, 
stirring the whole ‘of their water world, 
At intervals, the tiny tempest is stilled, 

id one fish remains poised, while before 
Hy the ce cr ul nt a sey 
of poses, sometimes darting, jigeling, in 
4 quaint sort of dance before ihe onlook- 
ing female. Finally, she finds the virtuos- 
ity of the male irresistible, and allows him 
to lead her to a comer of the aquarium. 
Here he has prepared a. nest. Labor- 
ously, he has built it with a strange 
formation of cells under his gill covers, 
that enable him to blow tiny bubbles on 
top of the water, To prevent the bubbles 


Sines rapidly in ashing ares, 
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from breaking, he coats 
bereits. oe 
eee 
et ers 
ef er 
the surface like a minute 
honeycomb, the would- 
Sart ses 
a potential mother. Hav- 
fees 
nest by his dancing, he 
= a ue 
he catches in his mouth 
Eareeme 
ae 
= 


the 
their 


Dbubble-nest, there is a 


mestic tyrant, turning 
upon the mother-fisb and 
driving her from the 
nest. The pursuit of 
courtship may become the pursuit of 
murder. The father-ish wishes no dis- 
traction from his task of guarding and 
nursing the eggs, Should one fall from 
the nest, he will rescue it, blow a new 
bubble. and replace it in the nest. The 
air in the bubbles will sustain the newly- 
hatched fry until they are able to go in 
search of their own food. 

That is only one of the surprising 
things about one variety of the little 
fish that, in the last two years, have 
dethroned the sacred goldfish and created 
anew industry. The engaging creatures 
that have thus caught the interest 
are among. the smallest things in the 
seacthe ‘tiny tropical fish “from the 
carth’s warm waters 

Tn the last year probably $1,200,000 


worth of them were brought into this 
country, In the last three months, one 
dealer sent. 3,500 shipments. ‘There are 
companies thit do. nothing but import 
and sell them. There are scores of clubs 
‘of tropical fish collectors. Stores have 


sprung up to sell nothing, and magazines 
to discuss nothing, but these fish and 
hhow to tend them,” An amateur breeder 
of ‘tropical fishy sling art of his 
stock from time to 


ime, can make his 
and even cause it 


people a goldfish is a goldfish, 
bred from the lowly carp; but a tropleal 


fish may be a guppy or a platy or a 
swordtail, of like the dancing fish of 
unique courtship and fatherhood, a laby- 


rinth fish, He may be flesh-colored, ot 
bright red, oF green, or yellow. He may 
be striped’ or spotted. He may turn his 
colors on of off as environment dictates 

The less versatile goldfish doesn’t en 
his bowl, can’t breed in it, and soon di 
He is a cold-water fish, ‘The tropical fis 
likes warm water, and in captivity. he 
breeds so rapidly’ that the family’ th 

starts with one aquarium may finish wit 
a half dozen, without having bought a 
‘ingle additional fish, Tropical fish live 
in captivity from five to ten years, 

And fun? Watch the Japanese medaka 
‘swimming about, looking for a place to 
hang its eggs Ves. hang them, for it 
‘aries them like a cluster of grapes, 
dangling from underneath its neck, Hither 
and’ yon darts the microscopic, brightly 
colored little body. Finally it brushes 
against some marine plant. and the ergs 
are detached and hung amid the foliage. 

“The labyrinth fish and the medaka are 
but two, ofthe 300 known ‘species of 
tropical fish suitable for pets. For m 
life begins, not in the egg, but with live 
birth, as among mammals, Some West 
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How to get, feed, and care for tiny 
household pets from the warm 
seas, some of them fierce fighters, 


le 


is told in detail in this art 


By Thomas M. Johnson 
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fish haye in quick suc 
six litters of from forty to 
fifty live babies. An African fish car- 
ries exgs and newly-hatched fry in its 
mouth. If badly scared, it. swallows 
them.” Even when they are large 
enough to venture forth, they will, if 
frightened, seek haven within its 
mouth. 

fo whoever joins the thousands who 
are installing ia their homes aquariums 
for tropical fish will be interested, fas- 
cinated, and kept busy. 

‘Before buying fish, you must have a 
place to put them. The aquarium. 
tank and stand, you can make accord- 
jing to directions already published in 
Porctar Scresce MoxTHLy, (P.SM., 
June, “31, p. 116) or you can buy 


‘fem. pushed 
ter, At elt, 4 sealare, ail 
ah with tn 

rotenave nie 


them ata seca trpieat aslo, & 
bet or animal shop, or a department store 
Betore filling the’ tank with ‘water and 
putting fish in it, however, there ate other 
Ihinge to’ consider and mich 0 know. 
Fish need water and space in which to 


swim, and they also need oxygen and 
food.’ To. supply plenty of oxygen, the 
tank should be large enough to afford a 


good surface area of water; the rectangu- 
Jar tanks now sold are of ‘the right pro- 
portions—the old-fashioned goldfish bow! 
is out of date. ‘The oxygen will be re- 
Blenished by absorption atthe surface, 
Also, the carbon dioxide that forms 
the water must be eliminated. Any of the 
sraceful, ferolike water plants will do 
that for you, and you ean get them where 
‘you get your fish, 

‘Tropical fish need warm water. As they 
cannot stand extreme heat or cold, the 
temperature, should be kept around’ sev- 
coty oc sey deme, temmondae 
and a lamp heater are good investments. 
You will need two little nets to remove 
objects or to move fish from one agua- 
rium to another. Not long after they have 
begun swimming about their new, modem 
hhome, the stork will come. Some morn- 
‘ng, you will wake to find your tank 


kind of tropical fish do 
wwe choose to be the forefathers of this 
ion fo Our amily? Here they are, 
im pet shop or departinent store; all sorts’ 
shapes, and sizes, though none more thin 
five inches long. Prices from $50 for very 
rare specimens, 25 cents to $5 fort 
most popular ones. Some are. floating 
‘quietly, but more. are continually swime 
fing about, Tor mostly they are active 
Title fellows. Each hae his special char- 
acteristics, his ite tricks, 


‘As for in- (Continwed on page 94) 
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Curved Radio Beam Now 
Lands Planes in Fog 


Foc blankets the Newark. N. J., terminus of 
the transcontinental ait lanes, Throw 
curtain, so thick that 
feet away are barely di 
roar of an airplane making 
‘crescendo, Will_the inv 
‘Suddenly the eraft flashes out 


rops on the runway in a pe 
landing. 

‘Such a blind Janding only: recently would hay 
Deen fraught with the greatest peril. This pilot 


however, knew his way: (o earth as wel 
it had been marked with signposts. He wa 
by radio's latest gift to aviation—a curve 
ing beam which, after two years of experimental 
work, has just ‘been perfected and installed at 
the Newark Airport 

‘The new system picks up a fog-blinded pilot 
where the standard long-ranize radio bes: 
off, providing the long-sought means 
hhim safely to earth after bis trip bel ween 
Its landing beam is a rulie signal s0 projec 
that it is received at uniform intensity slong a 
curved path, which coincides with the p 
sliding path ‘of an incoming plane 
4 needle on an instrument board dial, whi 
hhim whether he is too high or (00 low, ( 
‘ean follow the beam down. Ausiliary sigh 
registered on the 
same dial, keep him 
in the center of the 
runway. In addition, 
the pilot hears two 
audible signals in 
hhis earphones, the 
first one telling him 
that he is. nearing 
the field, and the 
second warning him 
to level off for a 
Janding. In first tests 
of the new system, 
a pilot in a hooded 
cockpit repeatedly 
Tanded his plane. 


land. 


mae cincuts 
TR DUAten oF 
womesae Dror weacues imi 


Qe reites ae 


One ef the odd-shaped radio 
onnectlon with the curved radio beem for srplanet 


ALUMINUM 
CANOE FAST 
AND LIGHT 


Twovent it measure 
eighteen feet long. and 


$0 lighi that. one per 
son can easily TifU it 
The odd craft, made 
cof a thin but durable 
shell of aluminura al 


gh only thirty 
five ds, Reduced 
skin friction in the wa 
ter as a result of the 
al shell ig said to 
nerease by thirty per 
cent the speed of th 
canoe. The photograph 
shows how ‘easily. the 
new craft may be han- 
dled by ane person 


Neue sur m cents oF 
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England’s Most Famous Train Will Tour American Cities 


0 start about M under its'own power on an 
tour of United States cities. Later it will 
Fair. The train holds the record 

st regular nonstop run 


GARAGE FLOODLIGHTS 
ON PORTABLE STAND 


EXPLODING LIQUIDS 
DRIVE ROCKET CAR 


CAR BATTERY FILLER 
HAS AUTOMATIC LIGHT 


Gxorixc for the filler holes of a car's 


Tar et from its socket on the jar of water, a 


thie ee fochet ca, inte small lamp automatically flashes on and 


makes it easy to find the right place, as 
shown in the photograph above, Its ¢on- 
centrated beam also removes the danger 
of flooding the battery. 
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Moving Saw Cuts Accurate Grooves in Ice Cake 


‘To 1wsvxe accurate weight, a machine that seems almost to 
think, scores large blocks of ice so they can be cut accurately 
by the driver of the delivery wagon. The operator merely 
places the heavy cake of ice in the loop-ike portion of the 
machine and an electric driving motor does the rest. All 


lifting and handling on the part of the operator is eliminated. 
‘The traveling saw moves around the icc 
‘block, while the block itself stands still. Au- 


1 score it crouse 
[ee Teneyiwine 


HONE OF CURVED STEEL 


REFLECTORS LIGHT UP. 
CAR WHEELS AT NIGHT 


‘Trxy reflectors, attached to the left- 
hand wheels of automobiles, form a new 
type of safety device for hight driving 

reflectors pick up the light beam {rom 
‘oncoming headlights and create a brilliant 
citele of light around each tire. ‘These 


‘Mave of rustless steel a new type of safety 
aor strop reconditions worn blacles and im 
proves the cutting qualities of new ones 
Stroking the blade a few times on the high- 
ly polished curved surface restores the edge. 


mark the boundaries of the car and guide 
the approaching drivers, The reflectors 
are easily attached to the wheel rims and 
are expected to reduce the danger of cars 
side-swiping each other, 


WIRE MOLDED IN QUAKE-PROOF BRICKS 


. Tics that nt 
mo tr bars oe 
Stéitemee penn ct 
aa A aoe we, 
fhatied ito each bec, 
Sifuructiae’ thee SMOKER’S ASH TRAY 
et loop at the top, and a FITS VEST POCKET 
fou toe bone 
laying’ the bricks, the A rocker ash tray is the latest in smok- 
Jong loop slides into a er's accessories, Being only slightly larger 
peeve Ei ihe adjacat than te peck of botk mutes Puch 
Eetwamc tc ukc hoc sie bold sk porabis ash woosvacte 
cmotar tin lngp out can be catsed tthe vest paciets Pose 
top ot tie Beek bulew, og to tre edges of Un envelope shaped 
When mortar is pressed tray opens it to receive ashes. When re- 
about the large loop, the leased, the mouth of the tray closes aulo- 
brick is held in place so matically. and souffe out any. glowing 
Fo crienry qecer ea specie Gani es ved pec eo 
MAR MnniGnT name: Teieeaee, Sauna eras 
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New Ten-Passenger Planes Fly 180 Miles an Hour 


‘Twrs-excrven planes, having a speed —monoplanes carry ten passengers, two pi- is forty miles an hour faster than the 
of 180 miles an hour, ate being put into lots, a stewardess, $00 pounds of mail and present average for multi-motored planes 

¢ by the United Air Lines on the express, and sufficient fuel to cruise $00 in the United States and may set new time 
Pacific coast, ‘These all-metal, lowewinged miles. Fully loaded, their cruising speed records for commercial fights, 


RAILWAY CAR IS MOTOR TRUCK BODY 


Nexpixc a large motor transport for his sheep and 
‘an Australian stockman recently combined a 
Aiscarded railroad car and a motor truck. The front 
end of the car body was pivoted on 
the truck and the rear 
ported on a trailer. The ins! 
converted railway car was divided is 
to separate pens for the animals, The 
‘construction of the railway car 
‘made it well suited for the pur- 
tock transportation, 


ROCKET CARS TO GIVE VIEW 
OF CHICAGO WORLD'S FAIR: 
‘Srmeae 


y of Progress Exposi 
fon to be held in Chicago this summer. Although 
resembling the rocket planes of the future, these 
bullet-shaped observation cars will travel at only 
five miles an hour. Although the cars are only 200 
feet above the ground, the two towers supporting 
their cables will rise 600 feet. The cars, towed by 
these cables, spurt steam suggesting rocket power. 


GIANT JIG-SAW PUZZLE 
IS 33 FEET IN LENGTH 


Srvpexts at a high schoo! in Long 
view, Wash, have jast completed the 
Uingest ig-saw pute in the world. It 
Contains 253 pleces and when asse 
fied is more’ than twelve feet his 
aud thisty-three feet Tong. Each i 
dividual piece measures ‘more. than 
thre fet actos. ‘The subject of the 
lant poze is a colored picture 
fesenting. the "Sun of Prosperity” 
‘ith the “Rainbow of Accomplish. 
rent” circling the dome of the sky 
"The picture, Painted on canvas, Was 
ued to a large section of ‘wood ve 
heer. Photograph shows the students 
‘mbling thelr puzale outdoors. 
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S ECRETS ot LAFE 


revealed by your 
Microscope 


sgh a 


sie 


LTHOUGH we have 
‘seen many wonder- 
ful things | during 


our little journeys 
{nto the marvelous realm 
that lies beyond ovr sight 
there is still much left to 
do, and a whole universe 
Teli to explore. 

Even the little microscope 
we have been using, capable 
of magnifying only. 
fameters (that is, making ob- 
jects appear 300 times Soe real size) 
‘opens a territory so vast that it wou! 

Mts un a hundsed yen to cea all 
strange detail, 
itherto we have been. dealing with 
simple specimens that required litle skill 
fon our part. Now we are ready to take 
another and very important step. In the 
pst, we were satisfied to study the sur- 
ace’ of things, but henceforth we shall 
peer into their very insides. This new and 
Exciting work will offer us a close-up of 
nature that can be obtained in no other 
way if we actually want to see it 

‘Let us take the opaque stem of a plant 
as an example, The real beauty of the 
stem is hidden from us, since to see it we 
‘milst look inside where the cells are 
packed aay and where the breath-taking 
fraftsmanship of nature is on display. So 
what we shall need is a cross section of 
the stem eut so thin that light will pass 
through it, This we place under the micro- 
scope andl see the real 

From certain specimens these thin 
slices may be cut with a new safety razor 
blade, To do this the specimen, ripped 
firmly between the thumb and index finger 
of the left hand. is held down on a. piece 
of glass. Then with the razor blade in the 
other hand, a slice is cut off as thin as 
possible. Perhaps we shall have to cut a 
number of slices before we acquire the 
necessary skill; but if we are careful we 
shall be able to prepare some specimens 


2 


i opecial material 


in this crude way. In cutting, the blade is 
drawn across the stem, as a' good barber 
luses a razor. Merely pressing down on the 
blade will crush the fibers and ruin the 
specimen. 

‘To do this work more accurately and 
easily. we can build a handy’ litle instru- 
ment that works very much as do the meat 
slicers in the butcher shops. It is called 
8 microtome, 

To make it, we need a piece of heavy 
brass tubing with at least a quarter-inch 
hore, The size of the bore will determine 
the diameter of the specimens that may 
be cut, In no case will a bore of more 
than one-half inch be needed. 

Into one end of the tube fit a brass 
plug and solder it in place. Through the 
center of this plug drill a hole with a 

0. 29 drill, Then with an 8-32 tap, turn 
‘threads in this hole and fit it with a brass 


‘The little table which is soldered 10 the 
‘opposite end of the tube is of sheet bras 
heavy gage, and as flat as possible. A 


Below, alles cut from 
ecnecup 


Ie can be bough for few 


piece of brass rod that forms a sliding fit 
Inside the tube completes this useful little 
instrument, With a good sharp razor blade 
at hand, your microtome is ready for use, 

Tn using it, a specimen is placed inside 
the tube. As ‘each slice is cut, the screw 
at the base of the instrument is tured 
slightly so. the inside rod will push. the 
specimen forward a tiny fraction of an 
inch. The cutting is done with the razor 
blade held close to the surface of the 
ttle table in the manner illustrated. By 
the proper manipulation of the screw. sec- 

fons can be cut only a few thousandths of 
an inch in thickness. 

Merely to jam_a specimen into, the 
microtome in the manner described, hov- 
ever. would be the method of an amateur, 
‘The professional first puts wax around his 
specimen so that. while the cutting is be- 
ing done, it will not be damaged by pres- 
sure or squeezing. The delicate stem of an 

for instance, could not be cut without 
first embedding it in wax. Indeed, every 
biological specimen is thus prepared, 
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wo ance 
ny Pitces wOLO 
‘AN IMMERSED 


Neithout raining i tem 
‘wil damage specimen 


After the specimen has been_mounted 
{n place by pouring melted paraffin around 
it, ‘the portion protruding from the end 
‘of the brass tube is cut off flush with the 
table. Then the screw at the bottom of 
the tube is given a. small fraction of a 
tum and another cut is made. The first 
cat was simply to level off the end while 
the second cut provides the specimen. 
However, if you obtain a perfect slice on 
the second eu, you will be lucky. Gener- 
ally, you will find it necessary 
feteel ets efore you are able to make 

After skill is developed at this work 
and nice. thin slices are made. they may 
he slipped onto a glass stide and brought 
to the stage of the microscope without 
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How Specimens of Living Things Are Cut into 
Thin Slices with Microtome, Mounted on Glass 
Slide, and Then Stained Is Told Herein Detail 


By 
BorDEN HALL 


actually touching them with your hands. 
‘Another point to be borne in mind in 
this work is that the paratin used must 
not be too bot. If itis, it will tend to boil 
the water in the cells of delicate speci- 
mens and destroy their beauty, To over- 
come this, we build the paraffin heater 
‘shown in ‘the drawing. "The use of this 
litle device will prevent the parafin from 
heating above the boiling point of water 
and it will also be good insurance against 
fires. Also this pot will keep the paraffin 
year for long period of time. In prepr- 
ing a specimen, i is dipped into the molten 
‘wax before it is placed in the microtome 
and embedded, An alcohol burner keeps 
the wafer hot under the wax. 
Unfortunately. some. specimens require 
further preparation before they are ready 
for the little meat slicer. Thick. woody 
sections must be soaked for several das: 
in elean water to make them pliable. When 
the sections are being cut, it is advisable 
to dip the edge of the razor in alcool. 
OF ‘course, if stems containing resinous 
matter are used, the soaking will be of 
Title help as resin is not soluble in water. 
Tn such cases, we leave the specimen in 
alcohol for a day or tito to dissolve the 
resin. Then it is placed in water for three 
more days, In a few cases, it will be nec- 
essary to boil the stems in water, In the 
‘ease of material like the branch of a tree, 
this process softens the fiber and makes 


[At elt, the proper manner of cutting 
lees fom a speclmen ith the 

tome fe ome Below, 
fod, in Circle phots of completed ie 
fetcme with adjusting sctew In place 


TU] scien rowe cur 
cy, 852.8007 
a 


the cutting of specimen slices much ease, 

‘As we come abu nthe: prepara: 
tion’ of specimens, we shall eventually 
make slices so this and 0 nearly tant. 
arent, that here wil be tle le to 1ook 
St Hence i becomes necesary to Team 
iw to sin oor specimen, A crude ana: 
fl help us understand the reson for 
‘Sing staing, Under certain conditions of 
Tigi we ate unable to soe a. ple. of 
sf fact tht i mae we of by a 

in preparing. stage isons, Hof: 

ver ifthe las were colored we should 
ote wo esl fone, We we Mai for 
the purpose of seeing ano. revea! de- 
tals of structure that would etherwise be 
iaviable 

“The kind of specimens we are consider. 

at the ‘moment, howeved, emus De 

tached before the stain s applied, This 
is done by dissolving one ounce of chio- 
Fie of lime inten come of water, A 
Serond solution is trade with two ounces 
of washing soda digolved in water, The 
fo" solutionsare. then poured together 
nd thoroughly “shaken. “After. standing 
for a day oF fo, the solution is filtered 
2nd put in wel corked bottles 

“Ta beach a specimen, fe immersed 
in the blesching solution for a period of 
Several hours. In removing ity remember 
the soaking has made ft fragie and care 
must be taken not to crush it; Once out 
Of the Blech, ii necesnry to wash the 
Specimen fa sever! changes of water, 

‘The stins tobe sed should be obiained 
fom a biological supply house. Although 
the amateur ea ee mabe of hem 
fa choces fret, pettape none is baller 
for the beeinner than hematomyin, 0 Ted 
Saks putea {poe logeood. bs vol fy 
2 walch elas (Coufnn on ‘page "84) 
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Gland Operations 


Effect 
Marvelous 
Cures 


WRILLING fe of ey 
nS ea ae 
the work of the modern gland 
cialist, Personalities are altered, fea- 

tures are changed, growth is controlled, 

maniacs an seatoeen fo mace ee de 
prepa elt 

Tenous ehesical factories which are con- 

‘stantly active in the human system, 

Gland surgery, today, is a realm of bewil~ 
ere and there ee 
Soe ees echo 
mae ee 

Witness a dramatic instance reported Sea 
@ few weeks ago from Cincinnati, Ohio. 
young man became alarmingly nervous. His 
‘weight dropped rapidly from 140 pounds to 
sixty-nine pounds, His eyes bulged from his 
oa tee sooo 
eri ees 
few months, he had become a raving maniac, 
ee edie pores ey 
Se 

Ss Aa en, coin 
ae Pe, ot 


which is equipped with tle 


Py 


‘exert a powerful intl 
‘mind and 

These 
imones, They travel about the body 


“Pineal sovenns ( 
BODILY AND SEXUAL 
DEVELOPMENT | 


Thyroid 
conrnois 
nove 
ENERGY 


‘Rincreas 
URNS UP 


SUGAR IN 
‘@Lo00 


‘Pituitary | 


CONTROLS Size / 
‘AND csi | 

. 

° 


Rarathypoids 


REGULATE Lime 
WW BONES “AND 
BL00D 


Adrenal srmurares weart | 
AND MUSCLES IN EMERGENCIES 


like chemical messengers governing the 
action of distant organs. The thyroid 1 
lates the life processes of the body just 
sa damper controls the heat of af 
hace. A diseased, overactive thyroid is 
like an open damper. It buris up the 
sonality body “eneray” faster than it can ‘be ree 
sions are called hor placed by food and oxygen, 

"This fe what had happened inthe case 
of the young man in Cincinnati, His one 


thyroid but leave just enough to keep the 
body functioning at normal speed. In the 
‘operating room of his clinic, the noted 
Cincinnati surgeon, Dr. Joseph L. De 
Courcy, performed this dicklish bit of 
hhuman ‘repair work with amazing results 
In a few days, the patient became calm. 
Then, “the mental derangement —disap- 
peared completely and, only a few 
months Iater, the young man had regained 
his weight and was able to resume his 
regular daily. work 

Up to a few years ago, operations upon 
the thyroid gland were ‘accompanied. by 
considerable loss of blood because this 
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SUTTING GLAND 
WITH RADIO RNIFE 


lied with arteries and 
surgeons. have 
radio knife," an electri 


organ ig richly: suy 
veins, Recently 
heen’ using the 


fied noedle that seats the blood vessels as 
it severs them and thus prevents 
thige, These — high-fre lect 
knives. cut tissue at a They 
ccauterize it, killing germs and preventing 


infections 

When the thyroid is un 
results are almost as disastrous as when 
ic is over-active, ‘The mind slows down 
until the person becomes practically an 
imbecile. It has been calculated that three 
and a half grains a day of the thyroid 
chemical, thyroxin, is all that stands be- 
tween intelligence asl imbecility! 


T remember one cise of a child born, 
with an inactive thyroid, Eyes closed and 
mouth open, driveling silva 
speechless until the age of 
tents feared she was doomed to be an idiot 


Then, small amounts of the dried thyroid 
glands of sheep were added to her meals 
The effect was miraculous. She brightened 
up immediately, began to take an in 


im play, and. was soon talking like 
children, In school, she passed her s 
easily and is now an intelligent your 


woman, However. she will always have to 

ontinue the treatment, For, she tells re 
fon occasions when she has tried to do 
without the dried sheep gland, she has felt 
her mind becoming dull 

I know an elderly ‘woman, who_ten 
years ago, Was literally snatched from 
death by @ physician who diagnosed her 
trouble as thyroid deficiency, ‘Treatment 
with thyroxin has made her stronger men- 
tally and physically than she was in her 
youth. 

‘The chief chemi 
analysis has shown, 


element in thyroxin, 
iodine. When food 


Po wre ios 


Poppies rom she ameter. From ong a 
ight pesitary gland has been removed to 
SEG Nilpeecel ‘The other grew normally 


‘or drinking water contains insufficient io- 
goiter are likely 


fish and other sea-food, the chief food 
sources of iodine, are hard to obtain, To- 


By Freveric Damrav, M. D. 


Pictures, teft_ and 


(lary gland. the 


dine is three times more sbudant fn cod- 
fish, for example. than in human beings. 

Travelers in the Ttalian Alps describe 
a qucer people dwelling in the mountain 
Village of Cogne. ‘They are all undersized, 
Gull, and apathetic, Many of them have 
goiter. ‘Their water supply comes. from 
the melted. snow of the mountain tops 
and it cootaine no indine. Recently, iodized 
Sit and other farms of jodine which eaa 
bre assimilated by the system. ate. being 
given people in such communities, 

Overcoming irregularities of the thyroid 
forms only small part of the work donc 
by the modern. gland surgeon, Other 
Phases of his activity are equally’ strange 
and dramatic. 

Take the operations performed upon the 
Liny parathyroid glands, minute organs no 
larger than buckshot.” Usually. four in 
number, to on either Seo the win 
Pipe, they are so effectively hi the 
thyroid that_nobody noticed their exis- 
tence until 1880, In some mysterious way, 
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they control the amount of lime in our 
bones. When these glands become too 
active, our bones become soft; when they 
are not active enough, the bones become 
too brite. 

‘A few 
to the M 


jars ago, 2 sailor was brought 
ichusetts General Hospital, 
suffering from a puzzling mal 
years, he had grown seven 
inches shorter! 

‘Six feet one inch tall in, 1918, he was 
only five feet six inches tall in 1926, He 
had suffered seven fractures from incan- 
sequential falls and had become so weak 
he had been obliged to give up his work 
as a master mariner, 

Dr, Edward P. Richardson made an 
X-ray examination, ‘The pictures showed 
that the patient’s bones were abnormally 
thin and had lost. their lime in many 
places, His parathyroid glands were over- 
active, Dr. Richardson removed two of 
the four organs and the trouble disip- 
peared. ‘The man was able to return to his 
Work and later Xorays revealed that the 
bones had gained a healthy lime deposit. 
Although he suffered two bad falls sub- 
sequently, he had no further fractures, 

Kien, when very old people fall and 
break bones, the opposite Is really true. A 
weakened bone snaps and they fall as a 
result, Middle-aged people and even chil- 
dren are sometimes brittle-boned because 
of defective functioning of the parathy- 
roids, In Illinois, recently, a man troubled 
in this way sneezed and snapped a rib 
and a few weeks ago, a seven-year-old 
boy was taken to a Madison, Wisc, hos- 
pital for treatment after he had broken 


bones twenty-seven times. Every time he 
fell or buriped into anything, a bone 
would snap. 

‘In surgical treatment of the parathy- 
roids, extreme care is necessary. Many of 
the funetions of these minute organs are 
still unfathomed. But itis known that if 
All of them are destroyed, death results 
Within forty-eight hours accompanied by 
muscular contractions of the jaws resem 
bling the effects of tetanus. 

One of the greatest medical discoveries 

in connection with glands is 
ation of insulin to the treating 
of diabetes. Insulin is a product of the 


pancreas, a large gland lying behind the 
stomach. Tt acts upon the sugar contained 
Jn the biood, enabling the body to bur 
up and convert it into energy. When the 
pancreas fails to secrete sufficient insulin, 
‘sugar accumulates in the blood and dia: 
betes results, 

More than a million sufferers in the 
United States alone are being aided by 
insulin obtained from the fresh pancreas 
lands of animals and injected daily 
through a hypodermic needle to supple- 
‘ment the lowered insulin output of their 
‘own systems. 

But. this lifesaving discovery marks 
only the beginning of the gland speciale 
ist's attack upon diabetes. In Chicago, I, 
‘not long ago, Dr. George De Takats’ per 
formed a dramatic operation which may 
lead to conquering diabetes by surgery. 

‘Making an incision in the absominal 
wall of a diabetic patient, he pushed the 
stomach aside and reached the pancreas, 
Around a portion of this organ, he tied 
tightly a strip of living membrane taken 
from the patient's thigh. This constricting 
Joop caused apart of the gland which 
secretes gastric Juices into the small intes- 
tines to waste away, Correspondingly, the 
portion which manufactures the hormone, 
insulin, grew more active. In this way, 
the pancreas was stimulated to manufac- 
ture its own insulin and reduce the se= 
riousness of the disease. Upon his recov- 
ery, the patient found he could eat a far 
sae era et at wa ade tout 
the amount of insulin taken hypoder 
ly to smaller and smaller doses, Ino 
parts of the (Continued on 


Bat-Like Airplane Is Nearly All Wing 


A youxe German inventor, Gerhard 
Fieseler, has. startled the aeronautical 
world by building and ying a bat-like 
airplane that departs radically from con 
ventional lines. His talless machine is vir- 
tually all wing, a design for which he 
claims unusual’ stability. Tis wings fold 

. $0 it occupies little space in a hangar. 

ie machine used by Fieseler in a recent 
demonstration is a two-seater sport model, 
Two motors, cither of which ts sufficient 
to propel the craft, are mounted in tan- 
‘dem, According to the inventor, the plane 
ining peed of 160 mils aot wth 
| power plant of 150 horsepower. It is re- 
ported to land at a forty-mile-an-hour 
speed, In a climbing test the new airplane 
rose 3,000 feet in three minutes. 
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How Light Bulbs Are Made 


Hidden Motors Give Life to Prehistoric Monsters 


Samex-roorie tigers, giant ground sloths, and dinosaurs, 
inhabitants of the earth millions of years ago, have. bec 

reproduced mechanically by the New York firm of Mess 
‘more and Damon for exhibition this summer at the Chicago 
World's Fair. Within a huge hemisphere of metal, they 
will give visitors a glimpse of the world as it was long 
before man appeared. (PSM, June 'S2, p. 16.) Controlled 
electrically, the mechanical monsters swing their heads, roll, 
their eyes, breathe, snarl, roar, and grunt in. realistic 
fashion. A’ complicated mass of cogs, wheels, bellows, and 
silent motors produces the life-like 'sounds ‘and motions, 
Beneath the canvas and papier-maché hide of each animal 
there are from one to sixteen electric motors, An operator 
controls the actions of the exhibits. At the World's Fair, 
they will be scen in an environment of prehistoric vegetation. 


SECRET OF SPONTANEOUS 
HAY FIRES IS SOUGHT 


SkEKING to solve the mysteri 
taneous combustion, the U. 
of Agriculture is using a special core drill 
shown at the right, and twenty-seven electric 
thermometers to Keep constant tab on tem: 
perature changes in an experimental haymow 
at Beltsville, Md, Samples of the hay are 
taken with the hollow, motor-driven drill 
and twice a day the temperature of the hay’ 
at twenty-seven different points, is taken 
with the thermometers, Records of the heat 
developed by hay under varying conditions 
are expected to help in preventing fires that 
start themselves, At present, the Department 
of Agriculture reports, one out of eves 
tons of hay cut in the United States 
stroyed by spontaneous combustion due to 
storage under unscientific conditions 
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Inventor Gets Thrill in Homemade Submarine 


Below, the inventor ofthe new sub 
eevee he conning tm the 


yal 


<Q TiLNG ths MAKE 


SUBMATINE RISE O8 OVE se 


His own invention, a one-man submarine, merged to depths, of thirty f fe 
vides. thrills for twenty-four-yeat-old feet, and has remained below ; 
1s Bolar, Jr, of Oakland, Calif. He the surface for half an hour 
lt the ten-foot craft in the basement of without discomfort. He sug- 
his home at a total cost of fifteen dollars gests possible uses for his 
for materials, and demonstrated it recent- craft, aside from sport, in 
ly to astonished spectators in San Fran- hunting for sunken vessels 
cisco Bay, Bolar enters a hinged conning and surveying. harbor bot~ 
tower, whichis then sealed watertight by toms, of studying lake beds 
a rubber flap, and lies flat on 
the floor. A’ speedboat takes 
him in tow. When he wishes 
{to submerge, and levers 
ir of diving fins that work 
independently, sone” on. each 
fide’ ‘Through a heavy pate 
glass window he can * see 
twenty feet ahead while being 
towed at slow speed.  Perfo- 
rations in the false bottom of 
the streamlined shell admit 
water to a ballast tank, reduc~ 
ing buoyancy. Bolar has sub- 


POISON GAS FOR LOCUSTS 


> Ficwtrixe plagues of locusts with poison gas, sprayed 
from airplanes, proposed by Brith scientists 

Bop craes were recenly taped from Kenya, Africa, by 

air to London, England, where they are 

being carefully reared in breeding cages. 

‘They will be subjected to poison fumes 

{Geum which vapors are moat elective 


PICTURES ILLUSTRATE 
NEW BOOK FOR BLIND 


Ineestearross with raised dots appear in 
the first practical picture book for blind chil- 
dren, recently issued, By running a fingertip 
‘over’ the outline of the picture, which ree 
sembles the dotted texture of Braille w 

its possible to comprehend the form. ‘The 
pictures, one is scen above, are colored, 


Live Igeuts, shipped by ate 
from Menpa Africa. are be 
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Camera Catches Uncle Sam Making Billions of Dollars 


Privrixe $2,000,000,000 worth af paper money 
gave the 5000 employees of the U. & Bureau of 
Printing and Engraving. at Washington, D.C 
a rush faba few weeks ago—but the presence 
there of photographers. wat an even more ex: 
traordinary event. Special per- 

misao was granted by the US 
Seeret Service for them to take 
pictures of the making’ of bills 
nd two of the unusual views are 
reproduced here, 

Even in a normal year, Uncle 
Sums money factory tums out 
tough paper currency to ence 
Get earth four tines. Every 
Sheet cial paper used 

tinted. Yor. When 

the dies use in print 

ed in aval 

oa guard 

pect the whole chamber 

Sta plance, Electric alarms 

Connect the. vault with police 
Headquarters and Amy posts 


SELF-LIGHTING CAMERA 
NOW USED IN MOVIES 


A stove camera that produces its own 
light, is_a recent innovation ina Holly- 
wood, Calif, studio, It carries a detach 
able lamp with a S00-watt tubular frosted 
inulb upon a bracket at the front. In this 
way a continuous light is thrown on the 
face of an actress while the camera is 
moved around her for a close-up, 


fretaes hat pene .. 
Ker Uncle Sam 


ONE MAN RUNS NEW TRENCH DIGGER 


By Apprxc an endless 
conveyor to a gasoline 
driven cultivator of stand 
ard a Long Island 
City. N,V, inventor has 
devised a one-man teench, 
digger for military use 
Soldiers equipped with 
these machines, he says, 
could dig themselves into 
aan advanced position while 
under withering fire from 
the enemy lines. The space 


impass- 


ig unit, the ine 
mploys type of 
talliator wide 
Ie used for tiling farm 
soil. "‘Motor-drven. tines 
Kick up the earth, deport 
fa ie the coves 
3c dumped. atone side 
The trench dig can be 


operated by one man, se SHIN ID supplied by a soo-watt tubular Bulb 
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Huge Barrel Plane for Ocean Fights 


Air Tunnels in Giant 
Flying Wing Expected 
To Increase Power of 


its Many Propellers 


FUEL TANKS HOUSED. 
N WING, FLED MOTORS 


(OBSEDVATION BAYS 
Give PASSENGER'S 


MAIL AND FREIGHT ARE CADRIED 
IN WING COMPARTMENTS 


OWS IN WINGS 

ALONG CATWALK. 
‘AFFOGDUPAND 

‘DOWN VIEW, 


VIEW AHEAD. 


asin 
FQUIDDED witht 


TDANSPADENT WALLS 


TREAMLINED CATWALK INSIDE WING. 
MaTOR Spins RANTS MECHANICS TO 
FOUR-BLADED MAKE ADJUSTMENTS 
PROPELLER AT DURING FLIGHT 

NOSE OF TUBE 


TUNNEL 
INTERIObgE 


IERCED by a battery of tunnels a 

lying wing airplane is proposed by an 

‘engineer at the famous Caproni air- 
plane works in Italy. Streamlined motors 
find four-bladed propellers will drive air 
blasts through the tunnels, each of which 
forms a Venturi tube, expanding towant 
the rear, Thus, according to the inventor, 
the air will give a forward push some- 
thing in the manner of rocket propulsion. 
Aided by the Italian government, the de- 


MODEL OF ROME 
IN 100 PARTS 


Lice fitting together a 
monster jigsaw puzzle is 
the task of assembling the 
tions of an immense 
model of ancient Rome, 
Which has just. been pr 

sented to the Pennsylvania 
Museum of Art at Phila- 
dedphin, 1 is composed of 
about 


Tt was executed by 
Paul Bigot, noted architect 
‘and archaeologist. The 
lustration "at right shows 
the model taking shape in 
the museum where it will 
illustrate the architecture 
of the old city, 
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TMpOUET 


sees rcetly completed a snglecngned 
Experimental craft sacorporating his Meas, 
‘Tis odd ying barrel was. pat though 
suecesnful (ete near Rome. (PSA. Jan 
35, ps 18). Details of the huge machi 

he proposes to. build for transatlantic 
travel are shown in the pictures above 
A"Yalfdosen tunnels or "more. will an 
through the immense fying wing Rul 
ters and elevators will be mounted 30 
they will move in the blasts issuing from 


— 


CCOUNTERDALANCE 
‘ANEBONS KEEP 
evel 


RUDDERS AND ELEVATORS 
MOVE-IN BLAST FROM PROPELLERS 
‘AT REAG OF TUBES 


- WINDOW ABOVE CENTRAL 


PASSENGER CABIN GIVES 


REAR VIEW 


nupoee 


"AIP EXOANDS AS VENTUBL 
TUBE BECOMES LARGER TOWAGD. 
DEAR AND EXEUTS A FORWARD TR 


the tubes, The craft will be piloted from 
2 bin th rapren wall atthe 
enter of the lading edge ofthe wing 
{neither se will be observation ‘bays 
from which passengers can Took ahead 
Other "windows wil ifrd. a rear view 
ftom che central passenger's cabin, “Ane 
ter feature of the ‘machine will bea 
Catwalk running lengthwise through the 
‘ring. will able mechanics to: make 
jasments while the plane isbn ght 


© Manner of Making a Simple 
Astronomical Instrument and 
a Perpetual Map of the Sky 
Is Explained in Detail in 
This Article for Amateurs 


By 


NOWLEDGE of the principal star 
groups precedes any real pleasure 
in stargazing, 


When you can recognize 
‘glance about tivo dozen grouping 
contain important stars, you hi 

the geography of the sky. Vo 
wander in skyland at will, and explain its 
points of interest to others. You can in- 
dicate the brightest of the spa 


dnd there are the Guanls, the two 
that Columbus WY when he discov= 
fred the New World.” 

‘Knowing the slars by name, you will 
welcome the reappearance of ‘character- 
Inte spring star groups as beartily as you 
welcome budding trees and milder days 
‘You will soon look upon, these. strangely 
Imagined star. animals and people as old 

tend: ha analyse food 
expected places, 
Nearly every one has, at fast 
friends among the stars—the “big dippe 
and the “polestar.” In the last artigle T 
told how to tell time by following. the 
twenty-fouhour rotation of the dipper 
around the pole. Now we shall start wit 


2 


Any round object, like the penny above. 
‘diatsetec from the eye will cccupy am angle of just exactly one degree 


Two Bow 
STRINGS 


Poower 


Pee. 


a fltyseven ties ite 
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the umbrella, on which you have chalke 
a few stars, and show the principal star 
roups that are visible at the different 
seasons, ‘Then we shall invent a simpl 
device that will enable us to find these 
stars at any time of the year. 

A glance at the two pictures of the um- 
brelia shown makes it plain that the nine 
o'clock appearance of the northern sky 
changes from season to season, 

Look closer and you will see that the 
big dipper rotates through a quarter turn 
around the polestar in three months. Also 
you will see that the four main groups 
around the polestar can be joined by two 
lines crossing at right angles 

‘A line from the dipper cross 
and meets a sprawling “W" or 
he same distance on the other side. Thi 
W” group is Cassiopeia 

‘The other line, crossing the first at right 
angles, runs from a small group at the 
east of the pole, containing the single 
bright star, Vega, to a group of five west 
Of the pole. The five form the constellation 
Auriga. The brightest of them is a brilliant 
yellow-white sun named Capella. 

These four, one for each se: 


1, con 


stitute our key groups, Using them as 
imarks, we can find all the star groups 
ny time of the year, for some one of 
nis always in a good position from 
o run fines that will help us find 
constellations of the season, 
ice in the illustrations that both the 
dipper and the W are cut by the third 
short white parallel line, counting from 
the pole, Each of the ‘spaces between 
these short lines, extending along our 
umbrella’s ribs from side to side, repre- 
sents ten degrees. The dipper and’ thes W 
are each therefore about thirty degrees 
from the pole, It takes six more divisions 
to reach the edge of the umbrella—ninety 
degrees in all from the pole of our minia- 
ture sky to its equator, 

At this point you may ask, why 
we make a measuring rule, marked off in 
degrees, hold it up toward the real sky 
and thus find all the other principal stars 
by their distance in degrees from the pole 
and from each other? We can. That is 
just what we are going to do, but first we 
‘must know the length of 2 degree. 

Here is a simple rule that tells us ex 
actly what we want to know: Any round 
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Find the STARS 


Crossbow 


Oem. May Isr 


9pm. Aus Isr 


object held at ity: 


diameter from the eye, occupies an angle 
You can use a button, 9 


of one degree. 


‘Take a 
diameter. 1 


eye to occupy an angle of one degree? 
Gbwviously, fifty-seven times three-fourths 
or forty-two and three-fourths inches, 

To get a satisfactory. measuring. rod, 
hold a! two-foot ruler at such a distance 
from the eye that each one-half inch di 
sion will occupy the angle of one degree. 
To'do this the ruler must be held ffty- 
seven times one-half inch, oF twenty-eight 
nd one-half aches, from the eye. 

1 we do this with a straight ruler, how- 
ever, its obvious that the divisions at the 
rulet's ends will be more than ten 
fight and. one-half inches from the eye 
‘To correct this error we must bend the 
two-foot rule into a bow and fasten it by 
its center to a stick that is twenty-eight 
and one-half inches long. Then we shall be 
Able to measure forty-eight one-half inch 
grees in any" direction on the curving 
tow of the sky. With it, you ean find the 
angular distance between any to stars, 
just as a ship captain does with his sextant 

‘To use your instrument, rest the bot= 
tom end of the stick upon the cheek bone 
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ie through 


below your eye, place one end of the bow 
ruler none of the stars, and read off 
the point where the other star touches 
the ruler. The observer in the illustration 
is using his crossbow to measure the num- 
ber of degrees between the star. where 
the dippers handle joins the bowl and 
the patr of stars called the Guards, With 
the end of the bow ruler at the star in 
the dipper, the Guards fall ata point 
about twenty-two degrees along the edge 
of the ruler. This corresponds to twenty- 
‘wo halfinches or eleven inches on the 
curved bow ruler. 

Tn making my instrument, 1 used an 
ordinary hardware store yardstick and a 
halfinch dowel rod. In order to see the 
sion wen the bow rule bed up 
against the note Bf 
(Geo and one-half inch intervals. If Twant 
a more precise measurement, I turn on a 
flashlight and note the exact half-inch di- 
vision where the star touches the edge. 

‘At nine p. m., about the first of May, 
the dipper is above the pole with Vega 
almost straight east of it. About the first 
of August, at the same hour, the dipper 
hangs down at the left of the pole, with 
Vega high above it. 

During May, June, and July, Vega and 
the dipper are’ excelient finger posts for 
finding all the other principal stars of the 


How You Can Find the Important 
Spring and Summer Star Groups 
in Northern Hemisphere 


the star diagonally 
‘tose the bowl." Hold end of euler 
n'this sar and continue lige Bley: 
Whol deerees at which pet 


To fad Procyon, extend the tne 
Brie tnd Castor and Pola 


‘he dippers handle Joey the bow 


te wine 


carly summer sky. Now with the aid of 
your crossbow you are ready to go out 
And find a few stars. 

Tf you read over the series of six para- 
sraphs, lettered A, B, C, etc,, and look 
at the dotted lines’ lettered to ‘correspond 
in the other illustrations, you will know 
‘exactly how to use your bow ruler in find- 
ing each star. Then, if you have chalked 
‘upon your umbrella the Necessary lettered 
nd numbered lines, you can take it_out 
and use it as a memorandum of directions 
and distances, to be consulted ‘with the 
aid of your flashlight. 

It ie easy. to make a two-faced star 
chart that will show on one side the cone 
talons i vew in the Norther Heme 
Sphere of the sky at a certain hour in the 
evening, and on the other side the grou 
to be seen at the same time south of the 
sky's equator. 

“To do this, take a piece of heavy card 
board thirteen inches square. Cut from its 
center a perfectly circular piece ten inches 
in diameter. aiaieeltet 

Then, using a compass and straightedge, 
enlarge the circular plans shown 00 pag 
45 to nine and one-fourth inches in dlame 
ler, exclusive of lettering. around edge. 
‘The’ radial lines are sisty. degrees apart, 
Divide the radius into nine equal parts 
and describe concentric circles. It is then 


rr 


Permanent Star Maps 
of Principal Groupings 


an easy matter to locate the star 
constellations on your charts by reference 
to the diag The charts shown here 
were made on black paper with white 
ink, but black lettering on white pap 

equally effective. IF you live in a city: and 
do not wish to go io the trouble of en: 
larging the charts, you can take the pas 
from this magazine to an office that makes 
photostat prints and have both plans en- 
larged to ten-inch circles for about a dol 


lar, (See note on opposite page.) 

When your two cireular plans are en- i. make the two 
larged glie them firmly (o the two sides square masks I draw 
of the ten-inch disk. Make sure that the ings and glue them to the square frame 


‘month names and their corre rom which you cut the disk, 
are exactly opposite, When the disk is con 
plete, replace it in the hole from which it 


Was Cut. Sandpaper the ede 


STARS IN VIEW 


STARS IN VIEW 


LL 


1e disk on which the big dip 
northern polar stars appear, The p 
may also be fastened together with lip 
or rivets or by binding their edges with 
tape, Cut recesses at the top of 


Il drawings, 
‘of month will be visible 
disk containing the star charts; also 
cut openings at the sides of the masks and 
+ frame so you can turn the dial 

two masks now hold the disk in 
allow it to revolve freely. As it 
s, the fourth circles from the north 
wouth poles should just. touch the 
‘This applies to all places 

the latitude of New York City, that 
is, forty degrees, north. In making the 


and 


sorizon lin 
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star map for a place ten de- of Orion, which is almost ex- 
frees north of this, the mask Selly on the tor ofthe 
opening having the northern , would then pass over our 
horizon line must be extended heads during winter nights. 

downward until the horizon ‘Now that’ you have leamed 
line touches the fifth circle be- to know some of the sky coun- 
Jow the north pole, but the by sight, you are ready 
Bottom ele ‘of the mask to get "your frst thls from 
opening having’ the southern seeing through a magnifying 
horizon must be cut higher. It lass of moderate power some 
should just touch the fifth cir- ‘of their principal points of in- 
cle above the south pole of the terest. The next article will 
sky. Opposite changes must be ive you the high spots of 
made for a place ten degrees Opera Glass Astronomy, You 
South of the latitude of New will be surprised at, how much 
you can see through a binocu- 
Jar magnifying ten. times, or 
even through an opera glass 
‘magnifying theee or four times, 


ished, turn the disk slowly with 
thumb and finger, and you will 
see the stars in view at nine ‘The great Galileo 
o'clock at intervals. of two theories and revolut 
‘weeks throughout the year is accepted ideas of the universe 
Note that we see more of the - ith the aid of a rude telescope 


northern half of the How to Get Star Charts that was no more pow 

we do the southern, Par Ea re than is one tube of a modern 
north pole we should see onl ‘ERE is the way your perpetual star chart will opera glass, As I have stid in 
‘the Northern Hemisphere, ou tet whee counpletes, Kev fie renders whe vty earlier articles, elaborate equi 
the polestar atraight overhead. sok wk 6s be the troeble od enering he certs toent fs by no means essential 
‘At the equator we should see See ates ie oes ee {o understanding and enjoying 
‘northern and southern halves tions of them, These, with directions for preparing the the grandeur of the heavens, 
of the sky equally, with the Soames, will be sent to any address on receipt of 25 nature's greatest show, In: 
north polestar on the northern ‘cents. Print name and address and send Your order 10 deed, important discoveries in 
horizon, and the faint south Blueprint Department, Porvias Science Moxtuy, astronomy have been made 
ppolestar, "wr Fourth Avenue, New York City. with just the kind of simple 


the southern horizon. ‘The ‘equipment I have described, 


Airplane Camera, on Ground, Takes Pictures of Invisible Things 


Onsrcrs 20 far away they can not be 
seen ate revealed by the latest 


news photographers—s camer ple 
through haze with special iewe 
plates sensitized 10 infra-red ray The Empire 
Tnally developed for long-range ai ie nearly nine miles away 
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Great Men of Korea Ride Safely on One Wheel 


. Ruotx¢ on one wheel may 

convey an impression of 
reckless driving, but it is a 
slow and stately form of 
locomotion in the Asiatic 
land of Chosen (Korea). 
When a dignitary prepares 
for.a trp, he dons a costume 
that properly reflects his 
power and prestige, and 
mounts a vehicle ike the 
curious single-wheeled car 
riage pictured bere. Four 
strong coolies seize the guid- 
ing bars and trundle him to- 
ward his destination, Judging 
from appearances the pas- 
senger must necessarily be 
resigned to a certain amount 
‘of rather rough jogeling. 


WIRE SHOES FOR OYSTERMEN 


Reseautrxc snowshocs in an abbreviated form 
shoes of wire latticework have been invented by 
J.J. Brenner, of Olympia, Wash., for use by oyster- 
‘men. Ordinarily the soft botiom of the oyster 
grounds does not readily support a man’s wei 
fand he is likely to sink in at each step, This not 
‘only makes walk- 

ing difficult, but 
also forces ‘small 
oysters into the 
bottom where they 
become covered 
with silt and die 
Use of the new 
Footgear is expect 
‘ed to end the loss 


Wire shoes are worn by 
trom 


PERISCOPE ON GOLF COURSE 


DIAL CHECKS. GIVES VIEW OVER LOW HILL 


UP IGNITION Propamty one of the 
most unusual golf devices 

Wnernex your in the world is on a Ca- 
car's ignition | nadian course at Victoria, 
‘working properly is B, C. A small hill rises be- 
revealed at a glance tween the ninth and tenth 
hy anew indicato holes, making it impossible 
dial for the steering for a’golfer to sce where to 
post, shown ahov aim his ball. To remedy 
When each spark this difficulty, 9 periscope 


plug fires, a blue spark is seen ina approximately’ twelve feet 
numbered ‘window of the fireproof dial. in height has been ereeted 
A dark window shows that a cylinder is at the ninth hole, as illus- 
missing fire and the number indicates trated at right. Before driv- 
which one, permitting quick repair and ing toward the hidden hole, 
preventing’ overheating and fuel waste. a player gets his bearings 
Special spark plugs, upper right, have by looking over the bill 
terminals for wires leading to dial through the periscope 
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Landing Wheels Vanish into Plane’s Wings During Flight 


How modem planes increase their 
speed by withdrawing wheels into wings, 
after the take-off, is strikingly illustrated 
above. The photographer snapped a new 


Won, bal 


German craft soaring overhead at the 
moment the pilot was operating the re- 
tractible gear of the latest type. The 
heels are seen about to disappear into 


HOT STEAM COOLS DRINKING WATER 


‘Usixe hot steam to chill drinking water 
fs the feat that will be performed in a 
New York bank building by the 180-ton 
outfit illustrated above. Water sprayed 
into the front {ank cools itself by its own 
evaporation, which is greatly accelerated 
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‘by a high vacuum maintained throughout 
the apparatus. This vacuum is produced 
by allowing steam to condense in the rear 
tank. Part of the chilled water is drawn 
‘off for drinking, while the rest is run 
through pipes to'cool the building. 


LAWNMOWER CUTS 
UPSIDE DOWN 


A wawssower that runs in re- 
vverse has recently been placed on the 
market. Normally it is pushed but 
a special frame permits it to be 
used upside down for trimming un- 
der shrubbery. The cutters will then 
revolve only when the mower is 
drawn toward the operator. Ter- 
races may be t from below 
in the same way. The height of cut- 
ting is adjustable from one-half to 
three inches, to suit the condition 
of the lawn, by a ratchet lever on 
the handle, as shown at left. 


holes in the wings, which are then closed 
by plates, When the wheels are let down 
for a landing, the hinged cover plate 
swings sideways to clear the ground, 


NEW ELECTRIC FAN HAS 
RIBBONS FOR BLADES 


Wattetxe loops of ribbon replace metal 
blades, in an accident-proof electric fan 
recently exhibited by a German inventor 
and illustrated below. Since there is no 
danger that the user may sulfer a cut 
hhand by reaching toward it in the dark, 
the fan is especially recommended for 
bedside use, Revolving on a shell around 
the tiny motor, the three tabs of ribbon 
provide a gentie circulation of air, 


PLUG CLEANS OIL 
IN CRANKCASE 


Motorists are now of- 
fered a magnetic drain 
plug that abstracts foreign 
particles of metal from oil 
circulating in the crank- 
‘ase, reducing wear on a 
‘ar’s motor. When oil is 
‘drained, the metal may be 
‘brushed off the plug, It is 
shown, left, before instal- 
lation,’ and, above, after 
eral bended mle? 

iving. The pole pieces are 
permanently: magnetized. 


” 


COLLECTING 


IRON GAS PIPE 
PACKED WITH 
‘OLD COPPER 
FLY SCREEN 


@hanteisine 


‘Tests 


WITH 


Household 


I 1S surprising what the amateur 
chemist can do with a fifteen-cent bottle 
of ordinary household ammonia, 

Being a mixture of ammonia dissolved 
in water, this pungent-smelling liquid of- 
fers an ever-ready supply of ammonia 
for the home laboratory. Even at room 
temperature, the gas is released from the 
liquid. By heating it, the experimenter ean 
obtain the gas in larger quantities. 

Strictly speaking, household ammoni 
not ammonia at ail, but ammonia water 
or ammonium hydroxide, Although am- 
‘monia can be liquefied. it is a colorless 
leas at normal temperatures. The fact that 
it dissolves readily in water makes the 
manufacture of ammonia water possible, 

‘Vou hardly would suppose that the 
fumes rising from an open botile of house- 
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‘hold! ammonia are in- 
flammable. Yet, am- 
monia gas can be 


household ammonia 
ia a small ask. Fit 
the mouth of the flask 
with a cork containing 
a metal or glass out- 
let tube and heat i 
Ammonia gas wi 
flow from the outlet 
tube and a match held 
close to the tip will 
cause the gas to burn 
as long as the match 
flame is present, If 
the outlet tube is 
placed in an atmos- 
bere of oxygen, the 
ammonia gas will not 
only flame but will 
bur steadily. 
Like hydrogen, ammonia gas is lighter 
than air. For this reason it can be collected 
by holding an inverted bottle over the 
mouth of the generator flask. When the 
bottle has filled, it can be tipped upright 
by closing its mouth with a flat cand or 
square of glass 

‘Collect a bottle of the gas and seal it 
with a cand in this manner. If the bottle 
is then righted, the card removed, and a 
warning match’ dropped in, the e3s wil 
flame and glow slightly as it burns. 

Household ammonia often contains im- 
Dries such as soap and oleic acid that 
make it unfit for use in experiments re- 
quiring pure ammonium hydroxide. The 
amateur chemist can prepare pure am- 
monium hydroxide, however. by heating 
some household ammonia and allowing the 


sg 


Wa 


MMONIA 


gas evolved to bubble through water, 
Make some, place it in a rubber-stoppered 
bottle, and label it “ammonium. hydrox 


bummed. “To demon- ide.” You'll find that it will be a useful 
strate this, place an addition to your stock of chemi 
ounce or two of It has been found that as many 


700 volumes of ammonia gas can be 
issolved ina single volume of wate 
This particular property forms the basis 
of an interesting fountain experiment 
similar to the one described some months 
swith sulphur compounds 
Sept, '32, p. 500, 
First, select’ Iatge-mouthed bottle and 
fit it with a cork having a hole through 
its center. Push the glass portion of a 
straight medicine dropper through this 
hole s0 that the tip of the dropper is in- 
side the bottle, and connect a short length 
of rubber tubing to its outer end, Fill the 
tube and dropper with water and snap a. 
pinch clamp over the middle of the tube, 


FPL the bottle with ammonia gas by 
inverting it over a heated flask con 
taining household ammonia and. quickly 
insert the cork containing. the dropper. 
By squeezing the rubber tube above the 
clamp you ean cause some of the water in 
the tube to flow into the bottle and 
solve some of the gas. ‘This will form a 
partial vacuum inside the bottle, 

Holding the bottle inverted,” immerse 
the lower end of the rubber tube in a 
beaker or glass of water and remove the 
pinch clamp, ‘The vacuum in the bottle 
Will suck the water up through the tube 
and dropper and create a miniature foun- 


can make the effect more mystify- 
ie by placing several drops of phenol 
phthalein solution in the water before you 
pen the pinch clamp. The water will 
main colorless until it enters the bott 
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AmMonTUM 
HYDROXIDE 


With. the apparatus 
Seen above, armen 


‘As it mixes with the gas, however, it 
‘will turn red because of the alkali 
‘effect of the ammonium hydroxide 
formed. 

‘When heated with a caustic, such 
as lime water or Iye water, ail am- 
‘monium compounds decompose to 
form ammonia gas. For instance, if 
sal ammoniac is mixed with 
lye and water, ammonia ga 
without the presence of heat. ‘This, 
by the way, i avery simple and ix 
expensive Way to prepare _ammon 
‘gis in the laboratory, Sal ammoniac 
can be purchased in any drug store 
and almost every home has a can of pow- 
dered lye on hand. The same type of re- 
action will take place if the sal ammoniac 
is mixed with lime water, excepting that in 
this case heat will be necessary to com- 
plete the process, 


WH certain types of ammonium salts 
and alkalies, You do not even have 
to add water to produce the ammonia gas. 
Sodium carbonate (soda ash) and ammo- 
nium chloride, both odorless substances, 
will react (o form ammonia gas when they 
are rubbed in the palms of your hands, 

‘Another simple way to make ammonia 
as is to heat certain types of organi 
matter such as hair of pieces, of animal 
horn, As a laboratory experiment, the 
amateur chemist can. place some finger 
nail clippings in a test tube and heat them. 
‘A small piece of red litmus paper damp- 
fened and placed at the mouth of the tube 
will detect the alkaline trace of the am- 
monia gas evolved. This experiment can 
be made mote effective by placing a small 
amount of dry lime or Iye in the tube with 
the nail clippings. Incidentally, when han 
dling Iye itis best to use a glass or metal 
5£00) 

Since ammonia and sll ite compounds 
contain nitrogen and hydrogen, the eas 
can be decomposed by the experimenter 
to obtain nitrogen. This is done by passing 
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Simple Experiments and Home-made Apparatus 
Extend Your Knowledge and Speed the Work 
You Can Accomplish in Your Own Laboratory 


the gas over a hot metallic oxide. In the 
process, the hydrogen inthe ammonia 
combines with the oxygen of the oxide, 
forming the metal and water, and the 
free nitrogen fas is released. 

Tn the home laboratory’ the chemist 
an perform this experiment with a simple 
Piece of apparatus assembled from various 
‘ds and ends. 


Some ‘copper fly screening is first made 

is al rl int a 
es pbe as onic che foes on oe 
‘monia gas generator is led into one end 
of the pipe through a tight-fitting cork 
while a long outlet tube having a flexible 
rubber joint is fitted through a cork in 
ree 

The ene apart shold bea 
ranged high enough to permit the iron 
ps ad the fron alto be heated 
AS et os to pad on peared 


By 
Raymonp B. 
WaAILES 


nh 


you 


ey 
now ro MAKE 


PNEUMATIC TROUGH 
Drawing shows how trou, 
Teeting nitrogen, om page’ 48, in made 


stand made from short lengths of 
tenant curtain. ods, The rods 

al nat the proper points 
and threaded or glued into holes in 
‘small wooden base. A square of 
iron fly screening placed over the 
uprights will support the flask, 
With the ammonia generator dis- 
‘connected, heat the iron pipe with a gas 
burner, This will cause the copper screen- 
ing to become oxidized, forming a coating 
‘of copper oxide. Then connect the gen- 
eeator, apply heat, and immerse the end 
‘of the outlet tube leading from the other 
fend of the iron pipe in the water-filled 
collecting trough, 


HE trough can be made from a ten- 

cent baking tin by soldering a bridge 
like strip of tin across one end at such a 
height that it will be below the level of 
the water. Fill an empty bottle with water 
and ‘carefully place it inverted on the 
bridge directly ‘over an inch hole cut in 
the metal. 

When the generator ask is heated, 
ammonia gas will be released and. will 
ow over the heated copper oxide in the 
iron pipe. The hydrogen is removed from 
the ammonia by the hot oxide and the 
ppure nitrogen gas bubbles from the out- 
"Fo cllect the es plice the outlet tube 

0 collect the gas, place the outlet tut 
under the hole in the metal bridge sup- 
porting the bottle in the trough. The gas 
‘ill bubble up int. the bottle and displace 
the water. When the bottle is completely 
filled with the gas, carefully slip a pi 
‘of glass under the’ mouth and remove it 
from the trough. 


By experi- (Continued om page 94, 


0 


wae couch seon below. Ie is x daven 
Ded, and seats four for Beige 


KILLS VIDRATIONS. ‘To 


A MOISTURE GAGE. T 


TOASTS YOUR MARSHMALLOWS. 
{ce marshmallows. It is provided with three forks 


SUN LAMP FOR THE HOME. Any ordinary 
ridge lamp is converted Into violt-ray sun NUT CHOPPER, When the full 
Timp by merely conectiog up the convenient container in tilted and the bundle 
dnpter” secs above, Tnetlled| without taols famed, nuts or traits are chopped 
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Make Home ‘Tashs Easy - 


KEEPS OUT UNWELCOME VISITORS. With she 
red below and at lef 


SPRINKLER FILLS ITSELF. Inmersing 
{hin sprinkler ina bow! of water fl 


SPOON AKD FORK HANDLES. 


Sap from all Jare and bottles 
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AUTOMATIC SWITCH 


uiets RadioWhen 
Phone Is Used 


placing the phone automatically brings 
the volume back to normal. As with the 
push button, the circuit canbe used to 
short-circuit the antenna and ground bind- 
ing posts or the speaker voice coil depend- 
ing on the cireuit—Gronce Jonxsox, 


asTENNA, 
SinDIng 


= 


aurowaric 
(8008 SwITOH 


Asa 
cDnownsen 
NECESSARY 


\crouno 
snoina Post 


button without the condenser across the 


‘ANY persons, who find 
it virtually. impossi 
to hear over a telephone while 


Banning Hums—Crackles 


JUMS, crackles, and weird howls that 


1 radio receiver is operating 
the same room resent the inconvenience 
of running to the radio to reduce its vol- 
‘ume or shut it off entirely every time the 
phone rings. 

With some wire, an ordinary doorbell 
button, and a small condenser, the handy 
man can rig a simple dimming switeh with 
which the radio's volume can be con- 
trolled from the telephone table. 

‘As shown in the diagrams, the push but- 
ton and condenser are wired in series so 
that a short-circuiting connection across 
the antenna and ground terminals of the 
receiver is made when the button is 
pushed, The regular antenna and ground 
Connection on the set are not altered, 

With the push-button switch open, the 
radio operates at its full volume, Pushing 
the button reduces the volume to a suit- 
able low level. Releasing the button, re- 
turns the volume to normal. 

‘The correct value for the condenser in 
the circuit can best be found by experi 

since its size will depend on condi 
More and more volume will be 
ibtained as the capacity of the condenser 
is decreased. In some cases, the circuit 
may operate better without a condenser, 

In modern sets having automatic volume 
control, a dimming connection of this type 
may hive no effect whatever on the vol- 
ume, If this is the ease, connect the push 
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invoice coil of the loudspeaker to obtain the 


cut-out effect. 

‘This same type of system can be used 
as the basis of @ simple fully-automatic 
dimming switch. A low, wooden stand, 
‘turned or cut from a piece of square stock, 
is made (0 receive the base of the tele: 
phone. An automatic 
door switch of the type 
uused (0 control a closet 
Tight is then recessed in- 
to the top surface of the 
stand and connected into 
the dimming circuit in 
place of the ordinary 
push button. 

In use, the stand is 
placed at the back of the 
telephone table in such 


position that the user 
will naturally lift the 
phone off to bring the 
mouthpiece within talk- 
i ‘When 


the 


dimming 
circuit. is ‘When 
the phone is lifted, the 
switch button springs 1 
the dimming circuit. is 
closed, and the radio's 
Volume is decreased. Re- 


‘A resistance connected from the erid 
Prose of output tobe to negative Be 
Fesdfic used to check radio crackles 


develop suddenly in a radio set ge 
erally mean tube trouble, For instance, if 
receiver emits a hum when the set is 
fon, the detector tube may be at fault 
Htums, however, are not always caused 
by the receiver. Sometimes, the broadcast- 
‘transmitter is causing the trouble. For 
this reason it is always 
best to try the set_on 
several stations before 
You waste time testing 
fubes and inspecting 
the wiring 
Your receiver_may 
be working beautifully 
and suddenly develop 
4 rapid-fire crackle or 
squeal. When. a. sy 
fom of this kind dev 
ops, connect a. resist= 
ance from i 


tube to the negati 
lead. If push-pull ar- 
rangement is used, a re- 
sistor should be’ con- 
nected {0 each tube. 
Start out by using a 
small resistance (about 
‘one megohm) and in~ 
crease the value until 
the best results are ob- 
tained, 


Fy 


RF. AMPLIFIER. 


eRtoae AND DETECTOR 


PENTODE 


TUNING 
CONDENSERS 
vouuMe 


ADIO receivers of the future will be housed in tiny box 
no larger than a jewel case, This prophecy was 
by, Thomas A. Edison late in 1926 

Today, less than seven years later, Edison's pe 


tion is a reality. Miniature receivers, small enough 
to be held in your hand, are the iatest in radio 
construction. Weighing as little as six pounds, these 
super-midget radios are masterpieces in compact de- 
sign, 

‘When. you see one of these peewee receivers, you 
wonder how it is possible to cram so much equip 
ment into so small a space, The answer is careful 
design and the use of a compact transformerless 

to supply the current to the tubes 

liminating the need of a transformer, the 
recelver can not only be made lighter and smaller 

ve ‘operated on any type 
ing. Strictly speaking, 
er circuits are not new 
ea combined 3 ith a compact Fe 
ceiver they allow genuine portability 

‘With a universal receiver, you can plug the power cord into 
any 110 volt socket and get reception, The activities of the 
set are not limited to locations having either direct or alte 
nating current, Even an outside antenna or ground are unnec 
essary in most cases. A twenty-foot length of flexible. silk-coy= 
ered Wire serves as an antenna and, by the nature of the cir- 
cuit, the set is always grounded through the power line. On 
some midget the antenna wire and the power cont 
when not in use can be stored in a small pocket at the rear 
of the cabinet. 

OF course, in a tiny set of this type, space is at a premium, 
It is impossible to design them to give service and reception 
‘equal to their larger brothers, But as auxiliary receivers for the 
home and portable sets for the traveler and vacationist. the 
are ideal and give satisfactory service. 

How the parts are crammed into the small cabinet is shown 
in the photograph of the chassis and the wiring diagram. On 
this particular midget, a high-grade dynamic speaker is used 
to give good reproduction in spite of the small diameter cone. 

Although many of these miniature receivers are designed 
along tuned radio frequency lines, there are others, a bit larger 
and heavier yet still much smailer than the regular mantel 
models, that use a five-tube superheterodyne circuit that makes 
use of "77, "78, and "43 tubes. 

‘The novel A.C.-D.C. power circuits used in these midget sets 
should be of particular interest to the radio fan, especially to 
those who buld their own re 
circuits make use of the type 


‘constructed. 
tube as the rectifier, the plate and grid 


the wiring and either is easi 
‘When using the ‘37 


” 


ca on 


Here are two attractive cabinet design, of which there are many 
to choote [rom thet house the wniversal midget sised recelvers 


of the tube are used as a single element. This is accomplished 
by soldering a short length of wire across the grid and plate 
terminals on the tube socket. 

‘Since the circuit operates without a transformer, the heat- 
crs of the tubes are connected in series and a suitable hallast- 
ing resistor is inserted to cut down the full 110 volts supplied 
by the power line to a usuable value. If, as in most cases, three 
six-volt automobile tubes (°S6, ’38, and "39) are used in addi- 
tion to the rectifier, the resistor will have a value of approxi- 
mately 300 ohms. The positive side of the filter circuit leads 
‘off from the cathode of the rectifier as shown. 

When a circuit of this type is connected inio an alternating 
current supply of 110 volts, either twenty-five or sixty cycle, 
the heaters of the tubes receive their current direct while the 
B-current passes through the tube, is rectified, and filtered. 

More or less the same thing takes place when the power 
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VOLTAGE 


Are the Secrets of Vew 


Katie _— 


supply is 110 volts direct current, Of course, there is no change 
when the direct current passes through the rectifier and filter 
other than a. slight filtering action. 

However, to operate on 110 volts direct current. any uni- 
versal power circuit of this type must be connected correc 
for polarity. The plate and grid of the rectifier must be 
nected into the positive side of the line. If the reverse con- 
nection is made, the tube heaters will light up as usual but no 
current will be passed to the plates, grids, and screen grids of 
the other tubes. Aside from failing to work, a wrong connection 
in no way harms the tubes of the circuit. 

‘The circuit using the new type 25Z5 rectifier in place of the 
“37 differs only slightly from the one just described. The con- 
nections to the tube are, of course, different. 

In reality, the 2525 fectifier is two independent half-wave 
tubes within a single bulb, It is provided with two plates, two 


TUNE, 1933 


and two series connected heaters that oper 
We volts. The real advantage of the tube is that 
in transformeriess AC. circuits as a. vollage 
is double plates and cathodes make it possible to 


‘connect the tube in such a way that it will deliver 
approximately twice the regular output. of a half 
wave tube. The method of connecting the 2525 as a 
voltage doubler is given in the drawings, 

However, the voltage doubling characteristic of 
the new tube is not the feature that makes it valu- 
able as a rectifier for universal power circuits, Its 
high-voltage heater makes it particularly suitable on 
another score. By requiring twenty-five volts, it 
makes it possible to reduce the value of the ball 
ing resistor connected in series with the tube heaters. 

In an A.C-D.C. circuit, the 2525 is used with its 
twin plates and cathodes connected in. series. as 
shown, The two plates function as the input elec- 
trode and the two cathodes feed the filter circuit, In 
reality it operates as an ordinary half-wave rectifier. 
A receiver having a universal power circuit also can be wired 
so that it will operate on batteries, Arrangements of this type 
make the midget even more versatile since it then can be used 
in motor boats, automobiles, and summer cottages where 110 
volts is not obtainable, 

This added feature is obtained by the connections shown in 
the drawings, The wiring is so arranged that plugxing in. the 
batteries automatically changes the heaters of the tubes from 

parallel and makes the necessary B-current connec 

case, the rectifier is left out of the active circuit 

used as a switch and besides discon- 

necting the filament current from the circuit it also excludes 
the B battery 

‘Through the use of an external ballasting resistor of the right 
value to cut down the voltage to 110, these circuits also can 
be used on a 220 volt A. C. line without altering the internal 

‘The external resistor should be wire wound, 
receiver whose circuit is grounded through the 
power line, the antenna lead enters the receiver circuit through 
a small capacity condenser (about .002 mfd.). This serves as 


ternal ballasting resistor used in these circuit 
ype may tend to beat up when in operation for ar 
length of time. Many manufacturers of midget sets warn use 
not to place the cabinet in a confined space or operate the 
ceiver on a sheli over a radiator. Some midgets develop heat 
equivalent to that given off by a thirty watt electric lamp. 

However, to avoid any difficulties from overheating, the 
ballasting resistor often is made a component part of the power 
cord which leads to the electric light plug. The resistance is 
carefully wound around the insulated wires and a silk and as- 
bestos covering is formed over the entire unit, 
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‘coke fine,” ssid Gus ax be 


held the botele to the lathe 
ct Hooks don't ran mes 


Save Oil and Pay for Repairs 


S_ WILSON was spending his 
hholiday battling the weeds that 


paused on the way to his garage and 
waved a greeting. 

“T've got to get the oil changed in my 
piece out on the Pike \ where they sell it 

“What oil is it?” Gus inquired. jerk- 
ing at a particularly stubborn weed. 

“Search me, Some new brand. I think, 
and it looks good, I know a fellow who's 
i for several months and he 


possible,” the grizzled auto 
mechanic agreed with a smile. “It takes 
‘a while for the effects of bad oil to show. 
Say, if you can wait till T change my 
clothes, Tl run out with you and take 
‘Took at this bargain stuf” 

‘An hour later the to men pulled up 
at a small rondside gas station. A grease- 
smeared, individual shuffled toward the 
‘ar in which they sat. 

““T want the oil changed and 1 thought 
Td try some of that special low-priced 
stuf,” Mathews told him. 

“Sorry, boss, but we don't change oil.” 
said the man.’ “Can't afford to at. the 
Brice, You can buy it here and change 
it yourself, 

AWhat kind of oil is i?" asked Gus. 

“Special brand, mister. Got an agree 
‘ment with the producers so's T can sell it 
cheap. Good oil too.” he said, lifting a 
Dottie from a low stand beside a gas 
pump. “Look at that color.” 

“Looks fine,” grinned Gus, taking the 
bottle and holding it to the light, “only 
Jooks don’t mean much with oil.” 

“Who says so?” demanded the man. 
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BY MARTIN BUNN 


“Any time yu see flow ke thi, you 
can bet it’s good. It's got good box 
See? ‘Stick your Hger in and Teel of it! 
he invited, unscrewing the cap. “I've got 
it in all the regular grades, too, from the 
lghest co the heaviest: 
‘your fingers,” insisted. Gus 
thing about is aly 
isnt bom yet who can tel 
‘of an oil by looks or feel 
“Say. are you telling me?” the man 
growled. “Ive been selling oil for vears 
and 1 guess T know what I'm talking 


about.” 

“L can see that,” Gus replicd good- 
naturedly. “Well, “we've got to make 
another stop. Well pick up the oil on 
‘our way back." 

‘Somewhat bewildered, Mathews stepped 
fon the starter. “What's the idea?” he 
demanded as the car gained speed. “We 
haven't any other stops to make." 

‘es, we have,” corrected Gus. “I've 
got to stop off at the Model Garage and 


il you wear out 
and not find 
‘The expert 

the quality 


Gus says: 


Next time you have an urge 
to jam your accelerator to the 
Hoar, ‘remember, that jumping 
a car's. sper 
‘Sixty just about doubles your 
Griving costs. Besides, a car 
doing sixty miles an hour fas 
‘Same destructive 
a. two-ton wel 
from the topo! 
123 feet “high 


i 


ied 


you're coming, too, and learn something.” 


“Listen, Paul,” said Gus seriously, 
“that oil's no good, If it was, don't you 
suppose all the other gas stations would 


be selling it? 
“How do you know it isn't any good?” 
‘You said your 
ant tell anything about an oil 
by looking at it.” 

‘No, but you can tell a Jot by looking 
at the guy who sells it, You can't get 
‘good oil at that price. Tt takes a high- 
grade oil to stand the gaff 

fo cheap mixture will do the trick.” 

‘But he's got it in all the different 
srades of thickness just like any other 
oil,” Mathews argued, 
re, but that doesn’t mean anything 
either, The thickness or viscosity’ of an 
cil is only an indication of its body at a 
certain temperature. ‘The thickness of 
motor oils is graded by numbers—from 
ten for the lightest to seventy for the 
heaviest. But those ratings have nothing 
to do with quality. The numbers are just 
like shirt sizes. All they tell you is 
whether you have a fit. Quality is some- 
thing else again.” 

“Well, T don't see why they can’t pro- 
uce an’ oil that will last longer,” 
Mathews. “Changing it so ofter—” 

“Is a dared nuisance, I admit,” Gus 
finished for him. “But that's a job T'm 
afraid you can't dodge. No matter how 
perfect the oil, it's bound to be thinned 
after a while by the unburned gasoline, 
Sete apes, so ead it th ite 
And you can't lubricate a 
Piece “Of machinery with that som of 
muck. Some of the oil just disappears 
too. Right now, for example, you're 
driving this (Continued on page 93, 
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Simple pene Sunes 


WILL MAKE A FAIRYLAND 


of your Garden 


By 
WALTER E, BURTON 
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between bulb and socket 
can also be purchased, 

For special effects, 
ol, soe cbs 

iced in front of 
reflector, Colored cello- 
phane, glass, or special 
Materials designed for 
show-window use are 
suitable if properly: pro- 
tected from the weather. 
‘The cellophane can be 
held in a wire or sheet 
metal, ring attached to 
the aluminum bowl by 
screws. 

‘You may desire a very 
high intensity of light 
cover your garden during 
parties or for other rel- 
atively short _ periods. 
‘One of the cheapest wa 
to obtain this is to. use 

wtoflood lamps. These 

imps, costing 35 cents 
each, Consume about 300 
watts, produce illumina- 
tion qual to a 750-watt 
standard lamp, and when 
‘burned at 113 volts will, 
Iast two hours, ! 

Ordinarily it is more desirable 
to use a number of smaller, well- 
placed units rather than one or 
{two large flood lights. Small. 10- 
cent aluminum mixing bowls and 
amps of from 15 to 50 watts ean 
be used to make lighting units 
{hac will cast a soft, pleasing glow 
over a tree, shrub, flower bed, or 
piece of garden furniture. ‘Such 
Feflectors may be equipped with 
sharp spikes so they” can be 
placed anywhere on the ground, 
and they can be moved! about and 
directed as desired. 


ingle source of light often produces 
1 harsh effect. This can be eliminated by 
Using two reilectors placed so that one 
furnishes a general illumination while the 
other breaks up the monotony by provid- 
ing high-lights. The best color of light for 
a tree, where the green foliage is to be 
shown in its natural hue, is a special light 
freen or blush-reen. Other colors can be 
used for producing special effects, fort 
Teavesrelect several hues ocher than green. 
Against a background of general illu- 
Lr cnet hited 
‘you can accentuate points of special in- 
terest by means of small bulbs and suit- 
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able shields. Thus, a, choice group or 
border of tulips can be brought into prom- 
inence by placing a 5-, 6-, or, 10-watt 
lamp close to them and keeping its direct, 
ays from the eyes of the observers by 
means of simple metal shields mounted 
‘on pointed wood or metal standards, as 
shown in two of the illustrations on this 


page. 

‘These shields, which you can make 
without difficulty, may be in the form of 
flowers. birds, ot other decorative objects. 
‘They are. of course, gaily painted on the 
front side and provided with a reflecting 
surge on the reverse side pated white 


‘The outlay for making. this 
factor war lens Than 40 cen 
ever desired tn the 


A little more elaborate set-up 
consists of a cut-out, bird. with its 
‘wing mounted less than ¥4 in, in 
front of its body, as 

the bottom of page 59, 
surface of the wing is painted 
White, and the lamp placed s0 that 
light ‘coming through a. hole will 
be reflected from the wing over the 
remainder of the body. Sheet alu- 
‘minum can be used for the eut-o 

and, the front surfaces made “sat- 
iny” with a strong lye solution, 

‘A novel way of calling attention 
to particular flower groupings is to 
tise a translucent screen, such as 
4 sheet of draftsman's tracing cloth 
hield in a frame of pleasing shape, 
Place the screen in front of a plant and 
mount a suitably colored lamp behind it 
30 that the shadow images of the flowers 
fre thrown on the screen to make an 
attractive living picture. If two light 
Sources of different colors are used. the 
shadows will be in various and striking 
hues. 

If it is lighted properly, the bird bath 
continues to hold the cenier of the gar- 
en stage at night as well as in the 
time. Birds will not be bathing at night, 
and the bath may therefore be treated 
entirely as an ornament or lighting fix- 
ture. A few concealed lamps placed about 
the lower surface of the bow! wil illumi- 
nate surrounding flowers. An_ ordinary 
bath can be brought into prominence by 
means of one or two floodslight units 
directed toward it, 

‘An ingenious method of employing the 
itd bath to fullest advantage at night 
is to make it a housing for several reflec- 
tors which cast their beams on nearby 
parts of the garden, A particulary ofc. 
tive arrangement of this kind is shown 
in the illustrations at the bottom of 
page 57. 
re na samen of 
this type, construct a tal, & 
square form being simplest. Make’ a 
framework of metal or wood, and panel 
three sides with some translucent material 
such as flashed opal glass, Cover the 
fourth side with clear glass having a 
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pebbled texture that will diffuse the light 
Evenly Tnside the pedestal, place two or 
three small Rood-lighting unks with 
Ing-bowl reflectors. Also, include two or 
three colored lamps for lighting the lass. 
Mount a conventional basin on top. 

Stil another bird-bath stunt fs to 
amount a small crystal ball or statue above 
the basin, and place a lamp or two below 
{i under’ the pan il necessary, allowing 
the illumination to come through a. spe= 
clally constructed Watertight aperture 
from beneath, 

Silvered electing, balls are popular 
garden omaments, “They become’ doubly 
ttractive when two sovall spotlights or 
flood. lights, casting diferent colored 
beams, are directed toward. them. 

Speaking of spotlights, you can rig 
tup an inexpensive fixture for throwing a 
concentrated beam of light by mount 
a tocket inside a Teath of stoveipe 30d 
fastening a. plano-convex 
lens over one end. Use a 
clear glass bull for max 
imum” concentration. In- 
sea of this, 900 cae 
ploy. “cheap automobile 
tpotlights operated. by 
toy transformer, 

"The garden pool can be 
lighted in an endless num- 
ber of ways, A simple 
flood light. throwing its 
beams on the rippled sure 
face of the water, often 
is enough, particularly it 
the: beam is colored. An- 
other method isto. sub- 
merge and preferably con 
ceal one or more bulbs 
beneath the surface, where 
their glow will be. di 
fused throughout the pool. 
‘You can do this by screw= 
ing the lamps into water- 
proof sockets and sealing 
them with wax, as alzeady 
described, 

Tt you are building a 
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pool, you will be wise to provide for 


underwater lighting by the inclusion of 
fone or two glass windows in the wall, 
behind which lamps ean be placed. The 
fame ie true of miniature, waterfalls ot 


The light should be placed 
where experiment shows 
it will give the best ef- 
fect. By using several col- 
ors of light, you can pro- 
duce an unlimited variety 
of effects in pools, water- 
falls, and fountains, 

Among other pieces of 
lighting " equipment you 
can make or purchase for 
Use in your garden are 
portable work lights hav- 
ing pointed 
which ‘can be 
place; portable, omamen- 
tal lanterns on standards; 
Christmas tree miniature 
amps, which can be used 
for producing. individual 
spots of light or can be 
inserted into the necks of 
inflated rubber balloons 
for forming striking gar- 
dden party lanterns: lamps 
concealed beneath — the 
‘caps of stone or concrete 
walls, under copings of 
stone balustrades, in gar- 


den trellises, chairs, and other furniture; 
bird houses’ having small lamps beneath 
the eaves or under the bottom for illu- 
minating surrounding flower beds; 
brightly painted metal flowers that can 
be placed in the center of flower beds, 
with lamps concealed beneath the metal 
petals; and troughs, in two sections, that 
fan be mounted about tree trunks for 
illuminating the foliage above. 

The list could be prolonged indefinitely. 
The possible effects are limited only by 
the garden owner's 
sources, The beginner in garden lighting 
will look in vain to electrical supply deal- 
ers for convenient kits, Therefore, light 

ig experts at Nela Park, Cleveland, Ohio, 
Wwe suggested a list of equipment which 
will be found convenient for the average 
sized garden, It includes the following: 


oe ‘i 
Termediate base. iempe 


A weatherproof string of seven multi 
pple sockets for intermediate base lamps; 
G+ or 1O-watt lamps to fit the sockets; 
half a dozen opaque metal shiclds with 
lamp-tocket clips at the rear; a metal 
bird with wing set forward; four small 
Aood-light projectors and one larger pro- 
jector; four bulbs of 40-watt size, one 
100- or 15O-watt lamp for the large re 
lector, and waterproof flexible cable, 


TINFOIL REPAIRS WORN 
INSTRUMENT THREADS 


Was the threads of any small tool 
or precision instrument have become 
worn or partly stripped, it is an easy 
matter to make a reasonably permanent 
and accurate repair by pressing into the 
threads on the inside of the nut a small 
strip of tinfoil. After the foil has been 
pressed as deeply as possible into the 
erevices of the threads, it should be 
gently removed, care being taken not to 
spoil its shape, and given a coating of 
Strong shellac of glue. Tt should then be 
replaced with equal care until the shellac 
(or glue is thoroughly dry. 

In instruments or apparatus of large 
diameter, such as the object lens of a 
pair of field glasses, four shorter strips 
‘may be placed at equal distances around 
the inside—Fonsest L, BezAxson. 


9 


TOY TRAILER FOR USE WITH TRICYCLE 


A nov can get much more fun out of a 
tricycle if it has a detachable trailer that 
ean be used for playing delivery man, 
truck driver, or anything else his fancy 

leases. To build such a trailer is relative> 
ly easy, and it can be painted to look like 
a factory job, Note in the accompaniying 


PUNCHING BAG PLATFORM 
MADE FROM OLD TIRE 


Watt hunting for something with 
which to make a punching bag platform, 
T came across an old automobile tire 
‘easing, I stulled this tightly with old rags, 
taped it to hold them in, and mounted it 
‘ona wooden framework, which was 
tached to the basement ceiling and braced 
to prevent vibration, as shown in the ac- 
companying illustration, ‘That part of the 
framework immediately above the tire is 
shaped like a cross, and the punching bag 
cord is suspended from its center. 

Tt would have been still better if an 
fnilated tire or a disk wheel with the tire 
in place could have been used. Such a 
platform is heavier and quieter than one 
constructed of wood, and it costs prac- 
tically nothing. —P. G, Brrswouz. 


SLING FOR MOTORBOAT 


Ovrvosxp motor enthusiasts who seek 
some method of bringing their boats out 
of the water to be stored temporarily 
under docks without damage to the thin 
Palle vil dl Some’ cobras bone the 
answer to their problems. Rigged up as 
Shown in the photograph above, the boat 
will be safe from damage. Old’ hose can 
usually be obtained at your local fire 
station at low cost—Haxry Mavce, Jn. 


RULING PEN AIDS MODEL WORK 
Mooexs, especially very small ones like 
the liner ifontatton (P.'S. ML, Feb, 38, 
p. 63) can be painted more easily if the 
Fine lines are, made with a draltsman's 
ruling pen—Cxartes E. O'Mattey. 
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photograph the businesslike look given 
the heavy tongue and by the wings 
we the wagon box. The tongue has 3 


in is. slipped through 

Trntped” piece’ and the tongue when it 

i deed ed fo, atach the tale to the tr 
le fs chained to the tongue so 

that there will be no danger ofits become 

ing lost—D, A” Boru. 


OLD AUTO PARTS FORM 
UNIQUE WIND BELL 


Tite melodious wind bell shown in the 
photograph above was constructed from 
parts of wrecked automobiles, It makes 
fan attractive ornament, for the garden, 
summer house, or porch, and its round, 
bell-ike tone—tike the chime of distant 
temple belly—is appealingly soft, mellow, 
and rich, 

‘The hammered and futed canopy orig- 
inally saw service as the reflector of a 
hhead lamp. Three of the “bells” are old 
brass carburetor bowls; the fourth and 
tallest one served as the inner compart- 
ment of a vacuum tank, 

‘The clapper is a turned hardwood knob 
that formerly did duty as a drawer pull. 
It is of such size as nearly to. fill the 
space between the gongs. The wind vane 
fon the botiom of the central cord is. an 
edd scrap of thin sheet brass trimmed to 
shape and ven a, hammered effect. A 
little oil color applied with a spray gun 
‘rave the completed wind bell an antique 
appearance —R, Grrato BULLARD, 


AS oup vactnim cleaner can be 
easily converted into a dust col- 


fector for a, bench grinder, The 
cleaner may be placed under the 
french, on the wall. or in any” con- 


‘venient location. The hose is then 
brought in behind the grinding 
‘wheel, and one of the fittings usu 
ally supplied with vacuum clean- 

is fastened a litle below the 
wheel. If no such fitting is avail- 
able, one can be made from a 
small piece of sheet metal. With 
this arrangement, all ‘the dust 
from the grinding wheel is instant- 


ly removed. 
‘The grinder illustrated is used 
for grinding electric motor brushes. 


‘These are made of soft carbon and 
give large cloud of dust 
which, if inhaled by the operator, 
‘would be certain to cause violent 
sneezing —H. F_ Loxixc_ 


‘Sid's bench grinder need for electric miter Brushes 
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How to make high-grade puzzles—Methods 
I learned in building up a paying business 


By W. L. Facror 


Author of The dre of I'hkinling 


a epee a eae et cee ee eee 
eatery Berg et od 
Garret manne. Dias ee ees 
qa perenne cert eee Be me Sees 
demand for high-grade interlocking wooden —_ under pressure. This method elir 
puzzles; and from the standpoint of the inates much of the warping some 
eee ee es |e ek ne 
gre er pee Tee ep 
‘Preparing the Panel. Use 3/16-in, bass- If paste is to be used, the pane 
wood plywood. (Panels sold 
peg es coe 
eee tes ae 
Page 
other manufacturer nd are A 
ES 
momanaon) es” ae 
sion for expansion of print 
say ae, neo it 
aa i sca 
2, is admirable. Mix thick 
and spread evenly and thin 
ith a stiff-bristled brush to 
eee ls 
ie melee A 
amt eee et 
Pa a ibe 


EE operation in making a really from center to edges, or cover 


els should first be sized with thin 
hide glue. Sook fake glue in cold 
water until dissolved, then bring 
to a boil, skim, and allow to cool, 
Cover the entire top surface of the 
panels. For the paste itself, add dry 
powdered. paper hangers paste to 
the thin, liquid glue and stir thor- 
‘oughly io a creamy consistency, 
Spread the paste thinly on the back 
‘of the print first. This will allow 
the paper to expand slightly while 
he wood surface is being pasted, 
eliminating stretch and consequent 
‘wrinkling which occurs when a dry 
print is placed upon a paste cov- 
‘red panel. In the simpler and pref- 
erable casein process, the glue is 
icky and contains very little mois- 
ure to expand the paper. Paste and 
glue should be mixed fresh each 
Roll the print until bubbles and 
wrinkles have been smoothed. Be 
<arefal not to get amy glue on the 
ie surface, and clean the pane 
Lay the panel face down on 
x smooth, flat surface, and weight 
it evenly. Tf more than one panel is 
nounted atone time, stack them, 
placing paper between each 
pair. Should a bit of paste 
Femain on any picture 
face, it will adhere to this 
paper instead of the back 
of the next panel and may: 
bbe soaked off without harm 
to the print, Glue, how- 
ever, is not so easy’ to re- 
move and every precau- 
tion should be taken to, 
keep it off the print. 
‘When thoroughly dry, 
tim the edges with the 
Continued on pace 85) 
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Moxtitty outboard racer Seram 


HOSE readers who are building 
the new Porctar Sctexce 
and have constructed the frame 


work as described last month (P.S. M 
‘May '33, p. 59) are now ready to apply 
the: planking, 


‘The side planking ma- 
terial is clamped in place, 
marked to. shape, re- 
moved, and sawn’ out 
Tofore’ fastening the 
planks, coat the chines, 
transom, and_step with 
aviation glue, The shaped 
planks are ‘clamped in 
place and fastened with I-in, No. $ screws 
spaced about 2 in, apart. All screws are 
fathead unless otherwise mentioned. Use 
a double row of screws at the transom. 
Copper clout nails 34 in, long are used to 
secure the planks to the inwale. After 
planing the plank edges smooth. proceed 
to notch in the battens for the hottom 
planking. 

‘The batten notches are cut into the 
after. step section first. As the bottom 
planking will be about 734 in, wide, eut 
ut one of the after step planks the cor- 
rect width and, using it as a template, 
lay the edge of the plank on the center 
of the keel, Mark the frames along the 
outside edge. Move the plank over and 
repeat the process for the rest of the bat 
tens. The 14 by 144 in. batten material 
is carefully’ notched flush into the frames 
so that half of the batten is on each side 
‘of the plank mark just made. The plank 
ges will then meetin the center of the 

ten. 


nds upon the ac- 
curacy with which this job is done. Screw 
the battens to the frames with one 1-in. 
No. 6 screw to each joint. The after ends 
of the forward battens are notched half- 
way into the step as shown in one of the 
sketches published last month. 

‘The planking is applied next to the 
after step section. Plank from the keel 
out to the chine, alternating with a plank 


a 


Minder oy. 
iength 


weigh 


~e 
un 
ts 


‘on one side of the 
keel, then one on the 
other side. Before 
fastening the planking 
and as the wor 
freee, coat the Kee, 
Eaten, chins ea 
som, plank edges, a 
Step liberally with 
aviation glue and lay 
Strips of muslin on 
the glued surface. A 
Tight" coat_of glue is 
then applied to the 
doth. When the 
planking. is fastened 
fn place, the glue 
squeezes through and 
makes a. thoroughly 
water-tight joint. Re 
move excess glue with 
fasoline or turpen- 
tine. 


a good account of itself in any contest 


Designed especially for class “A” and 
“B" motors, this speedy hull will give 


“The hetom with battens notched in place rendy fo 
Fasten the planks 7% Rie cole 


se and strips of cloth help ‘keep te. 


to the keel, chines, 
step, and transom with 1-in. No, 6 screws 
spaced about 2 in, apart, Nail the planks 
to the battens with 34-in. copper clout 

ls. A lead hole is frst drilled and the 
nail inserted; then. while holding an iron 
‘on the underside of the batten, drive the 
nail home and clinch it 

‘The two forward planks next to the 
keel will require some fitting. Clamp one 
Sin, plank in place. The alter and for- 
‘ward edges of the plank at the step and 
stem will meet in the center of the keel, 


while toward the middle the plank will 
Uverlap the center of the keel. Dray a line 
Acrose at every frame and mark frames 
slong outside edge of plank. Remove plank 
and measure each frame from keel center 
line to the outside mark. Transfer meas- 
urements to the plank, spring a light bat- 
ten around the marks to connect them up, 
and mark and saw to shape, The plank: 
ing at the step projects 14 in, and at 
the transom 334 in, as shown in the 
drawings last month’ When the bull is 
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our new Outboard Racer 


By WiLiiaM Jackson 


owing the 
a, whlch a 


planked, remove it from the form and 
Sand the bottom. 

"The transom knee is sawn to shape and 
attached to the transom with theee. 25 
in, No. 8 screws. The knee is secured to 
the keel with three 13(-in. screws, driven 
through, from the keel. Fill all screw 
hholes with a plastic wood composition or 
similar compound, then use coarse sind- 
paper and finish’ with fine sandpaper, 
Fubbing with the grain 

‘The deck beams are sawn out and fas- 
tened to their respective side-frame mem 
bers with one 12m, No.8 screw to each 


lead holes for screws and 
Afterwards saw off the projecting ends, 

‘The cockpit railing is now fitted and 
fastened to the transom. Allow 24 in. sep- 
aration between the edge of the motor 
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board and the eal 
ing for the coan 
the end 


notched flush with 


With the cock 
iting i. pa 


‘pit beams 


in, carb 


Fasten the 
railing 

frame. side men 
bers with 154i 
No. 8 screws. 

‘The deck bate 
tens are now {a5 
tened. These are curved toward the bow 
so that the completed deck presents 
gracefully rounded contour. 

Pitoal ine season there! 
Feet location of the battens, Only. beam 
No.7 isnotchd for ue battens: The deck 
tens rest upon. the remaining beams 
and are fastened to each with one 1-in. 
No. 6 screw. The ends of the battens are 
butted flush against the inwale and se- 
cured with one I-in, No, 6 screw driven 
through from the outside. The forward 
tend of the center deck batten is notched 
flush into the stem and fastened with 
two tin. No. 6 screws. Three coats of 
varnish are now applied to the inside. 

The edges of the planking along the in- 
wale are planed evenly. and the muslin 
decking is applied. This is stretched 


woothly the battens and tacked 
ng outside edge of planking at shect 
d'beam No. 7 with 3-in, tacks, When 
ihe cloth has been stretched smoothly 


but not too tight, four coats of nitrate 
wing dope are applied. The surface is 
ded lightly between coats, and a hall 
hour interval allowed for drying, 

The Y4-in. plywood cockpit decking is 


it eat 


shape and attached to. the 
railing, transom, and sheet 


fh 1-in, No. 6 screws spaced about 
in. apart. The end of the cockpit decking 
ay be cut square with beam No, 7 oF 
rounded off as shown on pase 62, 1 Ye 
in, plywood is unavail -in, plank 
ing may be applied in two pieces, The 
seam oF edges are secured by’ notching a 
byl nt into the cockpit beam: 


and nailing the edge of the cockpit deck- 


ing to the battens ‘with j-in, copper 
clout ails, 

The side of the transom and motor 
board, above the railing, is beveled to 
low ‘the 14-in, couming to fit evenly 
The forward end of the coaning is fitted 


against beam No. 7 so that 34 in. pro- 
jects above the beam, The after end is 
fitted so that, above the cockpit decking, 
it fits even with the outer edge of the 
transom; and below the decking it should 
fit even with the it of the tran= 
som. Fasten the coaming to the transom 
and railing with 1-in. No, 6 screws, 

‘The cockpit end piece that covers beam 
No. 7 is sawn to shape and fastened with 
four 1-in. No. 6 screws. The end piece 
projects 3 in. above the deck. The pro- 
jecting ends of the bottom planking at 
the transom and step are sawn to shape 
as indicated on the plans (May issue, p, 
60). The projection at the transom is re- 
Enforced with a "4-in, filler piece. This is 
fitted, glued, and securely fastened to 
the plank projections with 34-in. copper 
clout nails, A circular well opening is cut 
out for the motor as the drawings show. 

‘The combined (Continued on page 82) 
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Model of Old-Time Fireplace Forms Novel Cigarette Container 


Rawety will you find a cigarette con- 
tainer as novel and picturesque in design 
as the one illustrated, which is an exact, 
‘model of a New Engiand fireplace. 

‘The base is 14 in, thick white pine, 534 
by 10 in, The mantel is made of 2 i 
ide strips of cigar box wood glued to a 
jece of fiber wall board 6 in. high and 
40 in, long. The fireplace opening. which 
is 334 by 354 in. is made 16 in. from 
the extreme righthand edge of the wall 
board. The back, top, and sides of the 
fireplace opening are formed of wall board 
oF cigar box wood, as preferred. 

‘The dutch oven is an opening large 
enough to hold a box of safety matches, 
‘This is placed 134 in, from the left-hand 
edge of the wali board and 334 in. from 
the bottom, and is boxed in behind like 
the fireplace, A door is made for this open 


ing out of sheet copper, which is hammered 
toa convex shape and coated with, black 
paint to resemble iron. It swings on hinges 
made from small brads bent at right angles 
and driven into the wall board, Below the 
dutch oven there is a. smaller false door 
slued to the wall board. 


mantelshelf is a piece of cigar box wood 
% jn. wide and 10)5 in. long. fastened 
with small brads to the top of the wall 
board. Below this is a reproduction of an 
old flintlock gun carved from wood, and 
on the mantelshelf is a tiny reproduction 
of a pewter plate, made of tin, 

The fireplace is fastened to the pine 
base 2 in. from the front edge so as to 
eave a hearth. The andirons are cut out 
of sheet copper and fastened in the fire 
place opening to hold the cigarettes 

‘The hearth is painted to represent dif 
ferent colored stones, and the front of the 
fireplace is treated to look like old brick 
and stone—H, L, StaPLes, 


WIRE BRUSH REMOVES 
CHIPS FROM CHUCK 


For cleaning chips from the threads of 
a chuck back, the quickest and. best 
tmethod with which the writer ie familiar 
isto use a wire brush as shown, The wood- 
en back of the 
tirush ‘can be cut 
down or baile up 
fs required to fit 
the threaded hole 

properly. If thi 
one, i requires 
only a few sweeps 
back and forth to 
Femove the mos 

ightly stuck chi 
Te is best to bold 
. the brush Remly 
and revolve the 
chuck on the bench 

JH Dezxv. 


MASHING UP WHITE LEAD 


Ir vou mix your own paints with paste 
white lead, you can save yourself consid~ 
erable labor in breaking up the white lead 
ty using an ordinary ten-cent wite potato 
masher—R. E, WISMER 
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‘This miniature Sreplace, bull from 


SHELLAC MENDS CRACKED 
FOUNTAIN PEN CAP 


FocsTaix pen caps often become 
cracked in such a way that they will no 
longer stay on the pen body. If the crack 
is mot too bad, it may be repaired by 
brushing shellac around the cap at the 
point of the break and then winding on 
some fine, strong thread. Keep the turns 
close together and make what is known 
as an “invisible” ending. Finally, apply 
Shellac to tHe binding. When the’ shellac 
is dry, it will be found that a durable re- 
= been effected —H. Heyy 


HOLDING PIPE SECURELY 
IN SMALL BENCH VISE 


Watex connecting up a new gas stove, 
needed a pipe vise. My small bench vi 
‘would not hold the pipe, but I made it do, 
nevertheless. by supplementing it with a 
pair of small clamps and a broken flat file 
as shown in the illustration below. With 
this set-up, the pipe was gripped in four 
places, and it did not turn oF creep out of 
the vise when T applied the leverage nec- 
essary to tighten the joints—W. M, 


Pipe beld in vise with clamps and a flat 
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AQUARIUM HAS TRAP TO 
CATCH SURPLUS FOOD 


Drcavtso fish fod i a constant source 
of pollution and trouble in many aqua 
tims: Not being able to talk the Hah can 
tell you how much they want, and i you 
five them too much, the let-over mae 
al starts yo decay tna sot time 

elie of eating fein ng, a 
tainable at any aquannn supply store, 
isa help because it keeps the food in one 

Kil the fish eat Mt or i sitks to 
the bottom. ‘The photograph above shows 
fn addition that stil further simples 
the problem, The san, under the corer 
where the feeding ring floats, is punked 
Baek and held in that postin bya thin 
Sip of glas set dagonally actos the 
former, The waterlogged food drops inte 
this lear spot and Ht not eaten, ican 
be siphoned of without removing, at the 
Sime’ time, a large portion of the sand 
from the bottom=-E D, P 


‘The cement 
then cout 


plied liberally inside the 
wish dey sand to form a tough outer skin 
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SANDER TRIMS PICTURE PUZZLE EDGES 


Ortex it is difficult to 
find a method of trimming 
the edges of a jigsaw pur 
ale smoothly unless an 
tra table with a guide fence 
is added to the saw. A neat 
way to do this is to pass the 
‘edges of the puzzle against 
a fast cutting disk sander. 
‘A_guide is not necessa 


Skill in moving the puzzle, 
and at the same time keep: 
ing iat against the disk, 


is quickly acquired, 
relatively large 


rately in this way.—G. S. G. 


HEAVY STOCK GOT ON SMALL JIG SAW 


use may be converted i 
by substituting the attacl 
the saw frame. ‘The vibration will then be 
decreased, and much heavier work can be 
handled. I have sawed 14 in. thick white 
pine with ease on the saw illustrated, 

The new saw holder consists of a piece 
of cold-rolled steel 4 in. in diameter and 
244 in, Jong. Cut a hack saw slit 


¥4 tn, from this 
hole through 


pairing leaks in aquariums is 
to push cement into the cracks 
from the outside, this proce- 
dure has ite disadvantages. A 

ae cure for all leaks, no mat- 

if the aquarium is leaking 
at every joint, is to force a 


strip of aguarium cement into 
the angles formed where the 
slass panes join on the inside 


smooth radius, pour some dry 
sand into the aquarium and 
rub this gently into the streaks 
of cement as shown in the ac- 
‘companying illustration. The 
sandy outer layer belps hold 
the cement in place—L. R. 


hole as a guide. Insert a. 14-in, 20-thread 
cap screw 34 in. long, with a washer un- 
der its head. 

A hold-down finger need not be used 
for most work, If saber saws cannot be 
‘obtained conveniently, use short sections 
‘of old 14-in, band saws or pieces of turn 
ing saw blades—E. C. Wrrnicx, 


HACK SAW SLOT 
Ye DRILL THROUGH 
"EA ORILL ONE SIDE 


44-20 THREAD USS. TAP’ 
MATERIAL COLD-ROLLED STEEL. 


a 
‘SAW TABLE 
scenes aS 


SUPPORTS BACKOF BLADE 


TINY SAFE 
IN BED LEG 


, Becavse of a 

secret hiding place 
T have in a hollow 
leg of my metal 
bed, T have on two 
occasions saved 
cash and jewelry 
from loss. To make 
such a compart 
ment, remove the 
caster from one of the legs at the foot 
tof the bed and obtain a short tube that 
will ft snugly inside the post, Solder this 
{ube to the springs which hold the caster 
in place. It is somewhat inconvenient to 
have to lift the corner of the bed to 
move the caster and tube, but the hiding 
place is not likely to be discovered by a 
burglar and it is also comparatively fire- 
proof—A. V 
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Ve Make Masts and Yards 


By Captain E, AnmITAGE McCann 


OW we are ready to make the masts and yands and 
‘start rigging our model of the picturesque Eliza- 
bean galleon Revenge. In the two preceding ar, 
ticles of this series (PSM, Apr. '33, p. 65, and 

May, p, 67), we said something about what a famous fighting 

Ship this was, but as an inducement to new readers to build 

a model of her, it is worth while repeating that her name is 

fone of the greatest in all naval history. Her most heroic fight 

was her last, in 1591, when she battied fifty-three Spanish 
galleons, Her commander was Sir Richard Greynville, an 
ancestor of Sir Wilfred T. Grenfell, M.D., who has so long 
bbeen fighting disease among the Eskimos of Labrador. 
‘Those who missed the previous installments should look 


them up. Full size blueprints also can be obtained to make 
the work easier. In connection with the sail plan, it should be 
noted that the parts are identified by numbers, and the com 
plete key is given on page 81, This table also shows the sizes 
or the nag ‘Pheve are indicated by the letters a, by 
land ¢, Size a (heavy) should be about equal to No. 18 (B. & 
S.) gage wire; size b (medium) to No, 22 wire, and size ¢ 
{(Gine) to No, 30, Hard-laid linen cord is best, such as.fsbline. 
‘The standing or fixed rigging should be black or very dark 
brown, and the running rigging a natural color or light brown, 
"For the medium site rigeing, use 2{- and $/16-in, blocks, and 
for the light, ¥4-in. blocks. 

‘At the potitions shown on the sail plan 
and the previously published deck plan, 
channels should be glued and nailed to 
spread the rigging. The outer edges, are 
notched to take the rigging “chains.” The 
spacing is uneven so that the chains will 
‘miss the gun ports. On each fore and main 
channel, between the two after notches, a 
ring-bole should be firmly fastened for the 
topmast backstays. 

‘Most of the running rigging will 
fasten to the handrails, especially 
forward, but on each side 1 at- 
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for the~* 
F 


two short rails for belaying pins each side 
ait, with four pins on the forwaed one and 
two on the after. Drive in some evebolts 
(sturdy bent-over pins) for the topsuil 
«and topgallant halyard. 

‘The masts are shown on the rigging plan 
as 1, 2, 3,and 4. The foremast is 5/10 in. 
in diameter, the mainmast }4, the mizzen- 
mast 14, and the  bonaventuire 3/16. in. 
‘They each taper slightly to the top. The 
bowsprit is 5/16 in, and tapers to half 
where stays 29 and 41 come. Beyond that 
there is a slight, shoulder. 


From the point where’ the trestletrees 
17 and 18 (fore-and-att parts of the cross~ 
trees) are to be placed, the masts are 
squared to the top; and'on the extreme 
ends a slightly smaller square is cut for 
the caps 25 and 20 

‘The lengths and diameters of all the 


masts, and are cut square at the heels 
fit in the holes in the tops, This is easier 
than fiddling them hong them with a 
pin) 

‘All the yards taper from the middle to 
about one half the diameter at the ends 


= 
pee x 
eee | | Ce age 


How the mast ops and caps are setup and 
the lower yard bulyards ave provided for 
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ry 


f(s 


2 cxossreets "2 raesreraee) 


Seten with all minor details emitted 10 
the pin rails aad chasnels 


and have a slight shoulder at the yard- 

T mace all of the spars from birch 
Sowel sticks and stained them light brown. 
Make the lowermasts long enough, of 
‘course, to go to the bottom of their holes, 
which, it will be noticed, are of different 
depths. Do not place them yet. 


Bowsprit, masts 


REVENGE Model 
, P And get the channels, crosstrees, 


trestletrees, tops, and caps ready 
to set up her picturesque rigging 


phece of the heaviest cord pasted from a 
Botch on the bowsprit through the gating 
tnd through the slot in the beak. Get 3 
Sotight that the bowspeit is slighty bent. 

Make the crostrees shown at 7 and 13 
(“crosstrees" meaning’ the whole assem 
bly). These are pieces of hardwood half 
lapped into each other to fit tightly on the 
scare of the masts, where they are glued 
and, for preference, also nailed with a 23 
in. pin, Those marked 17, for the fore and 
‘main, ae the same; and those marked 78, 
for the miszen and bonaventure, alike, 
aly smaller 

(athe crossrees rest the tops. These 
are circular pieces of wood cut at a bevel, 
Sand around them are glued pices of Brise 
{ol board of the shape shown, so that they 
will fare out. Around the top edges a7e 
glued thin pieces of chair caning spline or 
fsrdboard, ‘They (Continurd om pace 81) 
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It’s Easy to Make Cardboard Boxes for Puzzles and Novelties 


IFORM, attractive boxes 

ire necessary in the market~ 

ing oF presentation of jig 
saw ules and other small wood 
novelties made in the home work- 
shop. Box prices are usually about 
‘dollar a dozen, but by the follows 
ing method it is possible to make 
first-class sturdy boxes at a net cost 
‘of about three for five cents. 

The boxes illustrated hold a 300- 
piece puzzle nicely, and three are 
made with but litile waste from a 
22 by 28 in, sheet of sixoply. white en- 
ameled or colored cardboard. From each 
sheet cut three pieces 834 by 11 in. for 
the tops, and three pieces 85/16 by 
1013/16 in. for the bottoms, These are 
held together with one comer squared 
up, and-a 1/4 in. long cut is made on the 
scroll saw 1% in, from the edge, as 
shown, The other corners are squared up, 
fone at a time, and cut in the sime man- 

‘A scoring board is next made. This is 
1 piece of veneer of other smooth mate- 


SMOOTHING GLASS 
AQUARIUM COVERS 


‘Tue glass covers used on aqua- 
riums stocked with tropical fish are 
‘a potential source of danger every 
time you handle them. A slight slip, 
and the sharp edges are likely to 
‘cut ugly gashes in your fingers. To 
‘smooth the edges, hold the glass 
vertically by one edge, using your 
handkerchief or an asbestos. pot 
lifter to protect your hand, and rub 
the upper edge with a piece of 
triple-O emery cloth as shown at 
the right. Pay particular attention 
to the sharp corners, Treat each of 
the four edges in the sume way, 
and you will have a piece of glass 
you can handle without fear. 
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Using & 
snd corners ofthe cover glassen for a tropoeal seats 


mde ata cont of about Sve comes 


rial about 11 by 15 in. with a 1/16 in, deep 
saw cut made in the surface at a distance 
slightly more than 17 fone of the 
Tonger edges, as illus ‘one of the 


als are placed exactly 114 inf 
saw cut to serve as guides. 
fool f' metal no piek, ground down 
a blunt, smooth end, 

To score the cardboard, lay it on the 
board and press one edge against the brad 
guides as illustrated in one of the photo- 
graphs. Then use considerable pressure to 


ice of emery cloth to smooth the sharp ede 


Six cardboard pieces— 


© cardboard down into the 
the tool. To prevent 
Cracking the cardboard, molsten 
with a damp bit of cotton on the 
opposite side before scoring. A 
tle quick wipe along the score lines 
i satin. o fabricate the toa 
it may be rubbed on a cake of pars 
afin, 

The edges of the cardboard are 
now bent ‘up, and the cornet flaps 
given a thin coat of water glass 
olution of sodium’ silicate) “and 
clamped in place with spring clothespins, 
Only’ a minute is required for drying, 
30.4 large supply of clothespina Is not 
eeded—Kesserie: MURRAY 


T 
— if 
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SAW.CUT 


‘enaps [= 
SCORING BOARD 


LONGER LIFE FOR 
JIG-SAW BLADES 


Wates the finer sizes of jig and 
scroll-saw blades break frequent- 
ly, the cause is often unnecessary 
‘wear rather than poor quality steel 
Slotted guide wheels, in particular, 
are likely to wear away both the 
sides and back of the blade. Ex- 
amination of broken blades will 
often show that they have been 
worn extremely thin. This can be 
avoided and the blades made to 
last much longer by using the V- 
notch of the guide wheel and set= 
ting the blade so that it makes 
contact with the guide only when 
work is being fed against it. Let 
it nun entirely free at other times. 
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Camper's Folding Frying Pan 


By Leonard F. Merrill 


Expert ses0dio 


YING pans are a 
necessity of the trail 
that_few outdoorsmen 

care to do without. ‘The ideal pan, of 
course, is one with a folding handle that 
can be stowed away conveniently in a 
ppack or knapsack. In these days, few of 
tis eare to buy an expensive folding pan 
stich as those offered by sporting goods 
dealers, but the pan to be described is 
just as efficient in every way and costs 
only 18 cents : 

‘Materials, A sheet iron frying pan from 
the S-and-I0-cent store (they ‘come in 
three sizes); one 1¥:in, butt hinge, six 
short flathead stove bolts, six nuts for 
the bolts, and one comer iron Ys by 1¥5 in, 

Tools. Tinners snips, a file, a drill that 
will make @ hole large enough for the 
stove bolts, a screw driver, hammer, and 


ers, 

Method, Cut the handle from the pan 
as nearly even with the rim as possible, 
Flatten the lower end of the handle, and 
square and trim the end and sides of the 
flattened part. ‘Trim the rim of the pan 
where the handle was removed. 

With the handle in place at the rim of 
the pain, hold the hinge on the inside of 
the pan and on the upper side of the 
handle, Mark the centers for the holes. 
Drill the holes and fasten the hinge 
place with four stove bolts 

Cut one end of the comer iron off be« 
tween the two holes, Bend this short side 
‘or end out to form an angle of about 120 
deg. With the long end of the iron on the 
underside of the handle, slide the iron 
down until the short end Comes in contact 
with the side of the pan. If the handle is 
not at the angle desired, bend the short 
fend until the slant is satisfactory, Hold 
the brace in place and mark the centers of 
the two holes in the long end of the iron, 
Drill corresponding holes in the handle and 
fasten the iron to the handle with the two 
stove bolts which were not used before. 


and Maine exit 


When everything is sa 
nuts are as tight as possible, file the ends 
‘of the bolts off until only about 1/16 in. 


CARRYING EXTRA GAS IN SMALL BOATS 


For carrying an extra supply of gasoline 
ona 14ft. outboard runabout, I use four 
individual holders like the oné illustrated 
above. They are screwed to the floor in 
‘row running across the boat just back of 
the front seat and are kept covered with 
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‘good-looking rubberized cloth, Each holder 
is merely a strip of galvanized sheet iron 
with a tumed-over edge, bent and fastened 
toa round piece of wood, which farms the 
bottom. I soldered the seam up he side. 
‘The gasoline cans are of regulation design, 
and each holds two gallons, or eight gal- 
ons in all—F. F, Witsox. 


CEMENT EDGINGS HELP 
IN TRIMMING LAWN 


A urrtte cement properly used next to 
curbs, walls, clothesline posts. or any ob- 
jects located in the lawn will save much 
hand trimming with the shears Dig a 
trench 3 in, deep and $ in. wide along the 
curb or around the object and fill it with 
a mixture of one part cement, two parts 


remains beyond the nuts; then head over 
the ends of the bolts with a hammer as 
you would a rivet, 


‘With one wheel of the mower en the cement, 
the pease ‘cen be rimmed to the very edge 


sand, and three parts gravel, Then the 
‘mower can cover the edges of the grass, as 
shown in the photograph above, and keep 
it Jooking neat without the need of trim 
ming by hand—Lewis Suamtey. 


o 


MATEUR photographers can em- 
AX ives ior realy Sith he 
Sin mal ere att 
above, Pe me ae te 
iS of we pn oe oer wl 
wood 4 by 134 by 15 in, and a small 
Tie ig” The Shoat at 
gether and offset 54 in; then a line is 
drawn with a pencil on each projecting 
side, In one piece a groove 1/16 
deep is cut along the line with a saw. 
Another groove is cut along the line in 
the other piece to the same depth, but in 
this piece the wood between the groove 
and the edge of the strip is removed with 
a chisel, forming a rabbet, as shown in 
th ring 

he et thn ute te 
pro ‘tosh nh mat fr 
the hinge is marked and cut at one end. 
At the other end a hook or latch of wire 
ot hin rs ac, 

‘To emboss a print with a ine, the 
srl aia we Cn th wary 
‘of the print in the embosser as shown in 
the photograph; then draw a pointed 
alee eer ore Te ust 
Ermbossed tine. By using the sie with the 

es the ae wa the rien 
given a paneled effect, with the middle of 
the print set below the margins. 

inte, ie of tenon 
is marked as shown.—Fraxk Witotxo. 


‘The grooved se emibeosing thin 
nex the rabbeted side for paneled eects 


Print and Film Washer 


TPHE, cheap and, eficient washer for 
photographic prints and negatives il- 
lustgated in the center of the page can 
easily be made irom a length of 1 
Copper tubing obtainable at most hard- 
ware and plumbing supply. stores. ‘The 
{bing is Bent to ht closely around the 
bottom of the washing tray, with a 3- 
section to be used as an intake. 


Embossing Your Own Prints 


and other hints for 
AMATEUR PHOTOGRAPHERS 


Care should be taken that the tubing is 
not closed by the bending. A series of 
holes about 1/16 in, in diameter, spaced 
approximately 34 in, apart, should be 
drilled or punched in the inner side of 
the rectangle made by the tubing. 

‘The blind end of the tubing should be 
hammered flat so that only avery thin 
stream of water flows out,” This permits 
‘a current of water to circulate around the 
tray, yet causes enough back pressure to 
insure small but powerful jets from each 
‘of the holes in the sides of the tubing 
‘These small streams keep the prints from 
lying on the bottom of the tray and at 
the ‘same time prevent the hypo from 
settling there, causing it to flow over the 
top edges of ihe tray. 

A short, piece of glass tubing is used 
between the two hose. This acs as an 

ter and also allows the pressure of 
the water to be regulated by watching 
ao Here in pee UT 
washer, despite its simplicity, has prov 
ae 


An Album Slotting Tool 


SORNER slots for mounting prints in 
photo album cam be made quickly 
with a (ool like that" shown above. It 
Consists of two safety razor blades faste 
ned one on each side of a stick of wood 
ty eet 
daring 
biades "nero: 
corner ofan album 
feat for about 1 in, 
a neat ribbon is cut, 
and. four ‘of these 
make it possible (0 
mount a. photo with. 
Out using paste oF 
Micking on” spectal 


photo mounting ‘cor 
ners —H, E, HAYDEN, 


Small Photo Trimmer Made from Scissors 


GTART making this small photo 
mer by bending a 2 by 5 in, piece of 
28-gage sheet metal at a right angle the 
Tong way so that the larger surface will 
measure 1% by $ in, ‘Turn 

down at a right angle 1 in. at 
the end of another ¥ by 6 in 
strip and drill a $4-in, hole in 
the center of the 14 by I jin 
surface. Cut a ruler off at the 
Sin, mark, place it between 
the two pieces of metal, and bi 
rivet the three pieces together as 
Remove the screw from a pair of = 
with blades at least 314 in. long, run th 
screw through the s4-in. hole, replace it 
in the shears, and bend the metal above 
and below the screw s0 as to clam 
scissors. Tighten the screw, and the iob 
is complete—Lovis Hanixe. 


Using the trimmer to cut paper off aquate 
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EASTMAN NEWS BULLETIN For THE 
AMATEUR PHOTOGRAPHER 
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NOW — Kodak Super Sensitive 
Panchromatic Film 
in ROLLS and PACKS 


Photo fans everywhere—Here it is!—An ultra- 
{fast fully panchromatic fm for rll fim and flm- 
pack cameras. 

‘So ast that it makes INDOOR SNAPSHOTS. 
easy. Sensitive to all colors. Gives true visual 
brightness to all subjects... permits special tone 
effects with filters, 
ea 2itannen vctre poate to all cameras, 

ives utmost scope to the new fast Kodaks, 
ODOR SAF ERO TEPESD ‘Order a supply of this marvelous new fm to- 
Kodak Super Sensitive “Pan” day. Atyour Kodak dealer's. 
is 60 per cont faster than even 
Verichrome Film in morning and 
afternoon light. 

It is THREE TIMES 


Green lightning 
a the yellow bor 
Vdentites the new 
Kotak Super Sen 
sitive Pa 

‘eat Foa 


nce. Comput, convenient to carry. Jy 
Kodali aha als pleturel See 
at your dealer. Price, #70. 


is cond, £48, two 


NEW CINE-KODAK OF AMAZING SCOPE 
Fade-ins, fade-outs, dissolves, animations, variable slow mo- 
tion, and multiple exposures’ are but a few of the unusual 
movie effects easily achieved by the new Ciné-Kodak Special 
the most advanced of all 16 mm. movie cameras. 

‘The Ciné-Kodak Special has spring, electric, and hand drives 
for normal, slow motion, or single frame exposures. Reverse 


exposure scales and finders, focal plane 
focusing, adjustable shutter for fast action shots. Speeds from 
So 64 fumes a socnd.Intachangnble 10 und 30548 

‘chambers. Send coupon for the Ciné-Ko« = 
let, describing other features of this versatile camera, LiauTs uP! 


at: Ciba, Se 
int oon 


Right: The Special with 
soo-toot fim chamber a= 


MAIL COUPON FOR NEW FREE CATALOGS 
P8633 


Eastman Kodak Company, Rochester, HY. 

Please sead me the new catalogs checked bee 
2033 Catalog of Ciné Kanda Special 
(Cameras and Supplies Bootie, 


thing you need fr developing Sims und making prints. 


Complete with durable black Sher ease and tstruce Stree 
tion book, $875. Send coupon for catalog deseribing 
(his outht and ether photographic equipeest. Cer. 
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all the parts required to build this grace- 
ful wooden model of a Fairchild cabin 
monoplane, Nails, rivets, and washers, of 
course, are not counted, ‘The scale of the 
‘model ‘in relation to the full size plane is 
34 in, equals 1 ft 

‘Saw out and plane a white pine block 
to 1 by 156 by 8% in, Mark the fuselage 
profile and top lines, saw the horizontal 
‘and vertical tail slots, and carve the block 
to shape, Drill four 3/32-in. holes in the 
bottom of the front end to take exhaust 
bipe Band hol a the tal for the reat 
wheel, ‘which, 


‘held in with match stick 
wedges, 
Cut the wing from a piece 3/16 by 224 
15 in, Saw out a notch in the middle 
‘of leading evige as shown, Mark the aile- 
ron lines and press them in with the back 
of the knife point, Cut the tail units from 
thin aluminum, fiber, o sti cardboard. 
Make all the struts of thin aluminum. 
Measurements are given from bend to 
bend except ina few cases where the 
bend-to-hole centers ate dimensioned. 
‘The two front wing struts have holes 
114 in, from the bottom bend to take 
rivets for fastening struts B and D. 
‘The wheels are made of 3/16-in, wood 
M in, in diameter, They can be made 
‘without a lathe. Simply draw the circle, 
‘cut to shape with a Knife, and finish with 
sandpaper, Roundhead nails serve as axles, 


Zo M 


dA GRACEFUL 


onoplane 


MODEL 
Simplified for Beginners 


By DONALD i 
W. CLARK 


Ueroup below 


all struts, wheel fork, bright red 
‘ing, horizontal tail, wheels, fadiator, and 
Windows, buff; tires, black: ‘The exhaust 
pipe should be polished, 


the ends of which can be either fattened 
‘oF touched with solder. 

‘The model will look well if painted as 
follows: Fuselage, propeller, vertical tail, 


TAIL 
wot 


® 
RAN 
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IT’S FUN TO BE FOOLED 
se term ...IT’S MORE FUN TO KNOW 


ae ‘One of the tricks of cigarette ad- heat treatment, Harsh, raw to+ 
vertising is to pretend that“Heat — baccos require intensive proces: 
Treatment” is an exelusive pro- ing under high temperatur 
Imes nded cess, making one cigarette better The more expensive tobaccos, 
nd to dance than which are naturally mild, call 
EXPLANATION: A/I cigarette for only a moderate application 
manufacturers use heat treat- of heat. 
ment. The first Camel cigarette ca Saad coclt BeneniBy To 
averindnandovery cael the  ALieléchimell knewsily lent 
Tobacco that Came 


ions of Camels produced 
since,has received the necessary re made from finer, MOR: 
‘obaccos than 


‘any other popular bran 


tion of alum water 
with. pulverized 
throw the sharp gla 
the ridges of the platf 


lass on which they actually dn 
dance hay the 


‘Try Camels. Judge them criti- 
cally. Compare them with others 


for mildness, for throat-ease, for 
good taste. They'll win you! 
NO TRICKS 

—JUST COSTLIER 

KEPT FRESH IN THE See 
WELDED HUMIDOR PACK TOBACCOS 


IM A MATCHLESS BLEND 


WHEW! WHAT A NARROW 
THE TIRE WAS ALM 


Now you’Lt BE 3 TIMES SAFER 


FROM BLOW-OUTS AT HIGH SPEEDS 


See how this utterly mew way wre biew. They were cus the wend 
of making tires prevents blow- iy tissdiogie! 
outs by overcoming the CAUSE Don shink shat 


of blow-outs before they start 


HEN your speedometer reads 40, $0, 
We ana sor anite titer miles che which costs not a penoy more than other 


hea tnidethedrebecomestersive Rubber sandard res 
and fabric begin to separate. “A blister Isn't this the kind of tire you want for 
‘and Bieser and bigger, yoercar? Then decide pow to equip your 


wot Ab ‘And a terrible car with Goodrich Safer, Silvertowns— 

pulls your cae off the road. fe galy ees in dhe world built with the 
‘Saver Golden Ply. 

How it prevents blow-outs  rcek ep soar rece esti Sieecn 


‘To protect you from blow-outs, every new name under Tires” in your classibed tele. 
Goatrich tery Silvertown Tite baethe howe direciary. Put eu be 
n Breen yourself and the road 

Eimily's sake and your owel 


“for your 


fabric don't separate. Blisters don't form. 
"The canse of blow-outs is eliminated before FREE! Zits cz 


sane | pated 
Three times safer ees 

i slang roschon rveskty Bel Hg pele bp og 
earenog reeds on eer meet Prepon eed ee 
Stars Sera i el Seen ot 
ied oe cents ante 


Fines slong as best quality 
‘boc have this feature. These SILVERTOWNS 


The wEw 


Goodrich Safety Silvertown 


Coprtiaht, 1933, The BF. Goodrich Rubber Co. WITH LIFE-SAVER GOLDEN PLY 


The Month’s Best 
Auto Ipras 


Hints, Useful to Car Workers, 
Are Supplied by Our Readers 
AAR window flaps on coupes and 


‘convertible roadsters can be made 
raft proof and rainproof by ap- 


immediate use when a light is 
needed in tacking at night on a 
dark road—H, M. J. 


plying strips of hookless fasten- 
crs to the side joints, “Ordinarily, the rear 
flap is provided only with three hooks 


along its bottom edge. As shown in the 
illustration below, the hookless fasteners, 
‘which can be purchased new or salvaged 
from old pieces of clothing, hand luggage, 
land 80 on, are stitched to the sides of the 
flap and the edges of the car top. Merely 
polling the sliding tabs up or dawn opens 

he flap. Obviously, the fasteners 
sewed in place s0 the open end 
bottom. The hookless fastener 
strips can be stitehed with carpet. linen 
threaded ina sailmaker's needle—C. F 


PUSH-PULL” 
‘SWITCH 


Getting Your Car 
Out of Mud 


Wars a rear wheel rests in the mud, 
4 plank and some stout rope of a. chain 
Used in the manner ilustated wil pro- 
Vide the necessary traction. Place ‘the 
plank as far under the mired wheel as 
ou can get i, tie the rope or chain to 
the tered and fase th oer end 
ord to the lowermost spoke’ o 
the wheel "Then star the motor, shift 
Into low ‘gear, ‘and. engage’ the ‘clutch 
slowly, "The. wheel in turning will pall 
itself along the plank for one quarter of 
4 revolution. By taking up the slack fn 
the rope after each try, the car can be 
made to pull self out of a mud hole ia 
very short tine 0. G. 


‘CURTAIN RAISED AND FASTENED UP 


Hoot wine 
sor aps wil make your roadster rainprost 


New Backing Light 


¥ CONNECTING a push.pall switch 
‘crows the stoplight 

you cat Use Your st 

‘backing light. In the closed position, the 
push-pull awlich completes the stoplight 
Elreut independent of the brake ands 
Tow the light to. be used when, backing 
When the switch is open, however, t docs 
not interfere with the Tegular operation 
ofthe stop light by the brake pedal. ‘To 
inreaee the lamiaon of i ik. we 
A twenty-one-eandlepower bulb in place 
of the usual type found in stop lights. The i 
Writer installed the supplementary switch 
fn the dashboard, where itis handy for 


JUNE, 1933 


Auto Kink File 


ATHER than lose the valuable kinks 

‘published each month in Porvtan 
Sctxce Mowtity, T now lip out the 
page and glue it (0 a board fastened to 
the wall of my garage, The board is mere- 
ly a piece of wall board nailed to the 
studs. When Tam working on my ear 
and get stuck T glance over my" work 
sheets and find the answer to my prob- 
Jem. I have also added a directory of 
of service stations—D. G. R, 


oS 


HACK SAW 
BLADE 


Using Feeler Gages 


WHEN austing the valves on a car, 
the shortness of the fecler gages 
often causes undue fuss and ageravat 
‘The work must be done in cramped quat 
ters and the short gage strips are dificult 
to handle, To overcome this, the writer 
removed the exhaust and intake valve 
feeler leaves from the gage case and 
fastened them to the ends of an old hack 
saw blade as shown, Both gages are al- 
ways ready for use and the saw blade 
serves as a handle—B, W. 


7 


but at home you 
want a mattress 


THERE’S a world of difference 
between sleeping on the hard 
cold ground, and nestling in a 
downy mattress. 

For comfort you need 
springs, something to absorb 
jars and shocks. Like the 
springs in a mattress. Squibb 
Shaving Cream puts cushioned 
ease in shaving. The creamy 
lather makes the blade glide 
without or tugs. And, 
after shaving, there's a velvet 
ease you've never felt before. 
For Squibb’s contains oils es- 
sential to the comfort of the 
skin, It leaves your face 
smooth, pliant, and refreshed. 

Send 10c for a guest-size 


LATEST WAY TO INSTALL 


| Old Auto Engine 


ina MOTORBOAT 


By Walter A. Papworth 


‘ord engine in boat it a, way that of- 


Tale of 


I E just finisher! installing a mode 


tube to E, R. Squibb & Sons, 
2306 Squibb Building, New 
York City. 


‘mounted level 

Heft boat fm a compartment 4 ft. 60. Tong, 

‘which eaves the whole cockpit. of the boat 

{tee from machinery. oll, and odor, and puts 

the engine noize behind the passengers 
“This fs made posible by the use of 

fan inboard-oulboard drive, of which 

there are several makes on the market 

‘The drive unit has a short horizontal 

Upper shaft which extends in through 

the, transom ‘and connects throush a 

exible coupling to the marine reverse 

gear bolted to the flywheel Mange of 

the engine. At its outer end, this shaft 

Asives through bevel gears to a vertical 


© The right part 
Shaving Cream 
scented or unscented. 


Steering, and is hinged (with a shear 
pin) so that it can swing up i it hits 
Enything, oF for beaching the boat. 

‘Such an arrangement avokie two 
troubles commonly encountered where 
automobile engines are used in boats 
‘with the conventional clined shatt 
rive—oll leakage, caused by the fact 
that automobile engines are not equipped 
‘with oll seals suitable for the desrre of 
inclination required; and the necesity 
‘of mounting the engine abnormally hit 
fn the boat because the dywhed is at 
the driving end. 


EAR eoace? 


2 & 


wares OUruET WATER INLET” 


geno cut 
fbom oor 


oss 


STARTER LEVER BRACKET SPADK CTL PLATE 


ys made by Mr. Papworth, 
Tn our Aute Engine Contest 


ron Bangaet 


UMP BRACKET 
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mounted on a small pump bracket, held by 
the same cap screws which hold on the cam 
shalt gear cover plate, and i driven by a 
‘Vibe, which also drives the generator. The 
suction for the vacuum fuel tank is, ob- 
tained by’ tapping into. the suction side of 
the water pipe, Just below the pump. 


OIL cooler is quite necesary. In this 

Case, the oll return tube was et iB 10, 
straightened out, and. welded into 3. piece 
Of ain: pipe held horizontal Just Below the 
pan Mange by pair of sheet metal lips 
{tho welded to the 2-n. pipe and held under 
two of the pan screws, Caps. were sewed 
ton the ends of the 2-n. pipe. First, how 
ver, they were bored tothe outside diameter 
61 Sein. brass. pipe. A straight length of 
Bras pipe, threaded on” both ses, was 
sipped’ through the caps. and. strongly Sole 
‘tered to them. AE the stern end 2 Food Yer~ 
tha chav wae Inale Go hsp the 
System full af water and the pomp prime. 
Behind this, a” tee was installed the side 
tanch having a alve threaded for the con 
recto fa hose to pump out the bilge; 
tha the main fine at" of the Tee wa aka 
fciinped with x valve to regulate oF Ut of 
{he iret intake of water from cutsle 
From this valve the water intake goey out 
through the transom, then down below the 
planking, and terminates in an ell that opens 
Forward 1 wil be sen that the installation 


favolds all openinss through he boat -bot- 
tom, either for the shaft or for water con- 
nections. 


From the front end of the oil cooler, the 
wetter pipe goer up into the pump, with the 
Sacuun tank suction entering thu tee, 
ence throush ci. pipe ihe pump sae) 
ud tothe water ie in the de Of the 
Sslinder block, dipping below the breather 
ips, and having a dra plat atthe tee 
Jost'nctw the water iit eating. "Te water 
oma om the ender end att 8 
in" pipe line, which rune close along the top 
the ethatat mano, sod down’ and nto 
the rar end of the masifod fos above the 
Chmped ‘connection tothe exhaust pipe 
{na water jacketed manifold,» Sheet 
I shld covering both the eshatst man 
ani this water pipe Ets tid of some 
site heat Aamindy tines were ed 
forthe connection of water pipes to cylinder 
trend and blocky bat fat tapped. plates ean 
be taeda a aight saciice "8 nents, 


3 seitng the ol ot of the crank case, 

the drain plug was tapped for ais. pipe 
fand a line run to the side and above the oil 
fevet'so that it ean readily’ be pumped out. 
To make it possible to actuate the switch 
fon the starting. motor from a remote con- 
trol, the controt rod bracket on the fear of 
the ‘engine can be worked over into.a starter 
lever bracket by culling off its vertical arm, 
then heating the other arm red hot and bend= 
Ing’ it downward. through about “180 dex. 
to provide a fulerum for a lever bearing on 
the starter switch plunger, which can be ac- 
tuated by’ a pull wire trom a forward steer- 
ing position. Remote controls for the throttle 
and choke can readily be contrived with bell 
cranks and rods. An automatic spark control, 
commercially available, fits in the timer and 
vod the necesity of remote contol forthe 
spark. 

"The flange was cut off the front end of 
the exhaust pipe and Welded into a. Zin 
nipple, thence to starboard through a forty 
five, thence aft through an ‘ell to another 
cll hear the transom, thence to starboard to 
fanother ell as near the side as possible and 
above the water line, thence out through the 
transom with a short nipple, draining aft 
all the way. 

‘This power plant is not suitable for licht 
speed boats of the type usually powered 
With outboard engines, Tt will weigh around 
600 pounds and. will not deliver any ‘more 
power than the larger outboards 
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[ fixed it myself with 
Piastic Woop 


“Whoever put that quater 
round moulding onthe window 
sill outside our sleeping porch 
did a bum job”, writes Geo 
R. Collins. “Water leaked down be- 
hind the moulding and into a pocket. 
A considerable section of the sill ror- 
ted away, and caused one of the corner 
sts of the porch to sag slightly so that 
ic was difficult co shut one of the 
windows. One man wanted $17.00 to 
put in a new sill. Maybe that’s a fair 
price, but a small can of Plastic Wood 


and SAVED “16 


made the old sill as good as new. 
“I did it myself for $1.00—the price of 
‘a pound can of Plastic Wood. After 
scraping away all the rotten wood, 1 
applied Plastic Wood in layers, wait- 
ing til exch layer dried thoroughly be- 
fore putting on the next application, 
and then painted it to match the wood 
work. My wife is proud of me—but 
Phastic Wood deserves all the eredie: 


This FREE BOOK 


Shows you many 
ways to save 
‘money with 


PLASTIC 


factsundpicrureschat 

tellyou of many ways, 

Tan save money 

yy using Plastic Wood, 

Ie covers all those annoying repair jobs 
suepop ee it 


aod 


ook Resear 
eiseeecley corer 
paki s 
pamoaiet 

SEND FOR IT TODAY! 
The A.S. Boyle Co. Dept. P56, Cincinnati. | 
eens 


y Ye Spinning Metal 
Punishment WITH SECTIONAL CHUCKS | 
“a put of the job” By Herbert Woolsey . 


taken ‘apart and. removed piecemeal pieces are then Knocked apart, the paper 

{rom the inside of work of such a fate'ther, 
shape that a solid chuck could not be with- 
drawn from it. Cream pitchers and sugar the making and using of a ple 
bows with ides greater in diameter than the discused. ‘The example chosen 
opening are familiar examples of work re- fs a tiny pitcher that holds enough ‘ream 
‘tiring sectional forms umples in- fora cup or two Of coffee. Such a. pitcher 
Slade sutomotite bub caps, an endles variety also makes a toy that wil plese any tue 
low knobs, teakeiths, and. inular gi 


ECTIONAL chucks employed by the form of a disk oF cylinder, is placed in, the 
‘metal spinner are forms that can be lathe and turned to the desired. shape. ‘The 

fairly easy to separate thet, 
metal sectional chucks are more 


"The production of the pitcher is a tw 
izh sectional chucks used by. the step process, as ate the majority of spi 
peofessianal splaner” are ordinarily made. of chucks. The 
metal, they can be co 


SMter it is spn. The pieces are 
slued together with a layer of 
paper between the joints: that 
fia strip of paper is coated on 
bth sides with ue and used 
Uo join two pieces. The com 
pletely” glued-up block, inthe 


The one-piece form, of starting chuck, wed 
ibe’ at stage of spinning the emall pitcher 


fint spinning is 
the work can be remo 
no further spinning of the bot 
the sides ie required, In. ot 


3nd part of 

tthe 
lower ha of the pitcher is made om a” one: 
Piece chuck, and subsequent operations 
Ferormed on a xctional chucky The chief 
frauen for thie & that: the portion ofthe 
tron already spun serves to hod. topeher 

the tarious pieces akin 

‘phe sedonal "chu 
while the jo being com | 
ete 

Aiter making the fist | 
chinks turn out acre for 
tee sacdom! one, ung 
Seat Mocks Ths core B 
Senay a cynic Its 
Giameter should be about 
Se tes than the 
Sete “ot the 
Spenine. “At ome Ee of 
the core a shoulder islet | 
Ss shown: in the: Gagrams 
fon pane 70, and inthis & 
om tmeve ita 4 

th of about Hi. This 
sBouler sco contaiss the | | 


m 
supply le 
with Rie 

File Co 
Rhode Island, U- 


Gon © 
NICHOLSON 
FILES 
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Know what's 


| Under the Hood? 


‘Then you've a conscience about the motor. Here stip on oper- 


ating efficiency by the service manager of a garage in Nebraska: 


“te has become + byword slong mainand comnectingroubestingswere 
‘Auco Row that QakerStatisthebest OK throughout. In 1 yeats ofexpet- 
oil obsiable, The repsirjob we re- ence in automobile service work, 1 
ceotly completed on a 3/4t0n Dodge have never sen such perfect lubrica 
oir ry : track hathadneverusedanythig ut on. Iasmochas nota drop of any oil 
ow obtin, a picce of brass—a. piece of | QuakerStteconvincedusagain. After ether than Quaker State wat used in 
fod will do—ot a leneth equal that of | 30,955 mile, we found the cylinders this motor,wemusttake of oarhatst0 
‘worn only 0.0025 of an inch, and the QuakerSeateas the peerof them all* 


fourne, woul 
ietore'he adap 


threaded hole used for mounting the chuck 


Picher athe we part Drs ok, aboxt | Ordinary motor oils average one quart or more of light-end” il \ 
pieces” Sw the tod into lonaitudinal sections, | per gallon, This portion burns up in high-speed, high-compression 


Somewhat lke 


ing a round cake oF ple, 
that the’ slicing” mus 


be dove ina | cylinders aftera hundred miles or so... blows away. 


Quaker State removes this light-end material 
never reaches your motor. Every gallon of itis four quarts motor 


at the refinery. It 


‘drop down away from the 
work when the form isto be removed, lubricant, net. Its use is the true economy in motor oils. 
smooth the sawed surfaces of the pieces 


hee ia thee meieal nisees, “The'giian | LOOk for the Quaker State sign ... you will find it displayed every: 


tale bor whatever dierences In At r- | where you go. Most places now supply Quaker State from the pat 


‘Then chuck the piece ia lathe and bore the pirid hin dco... Goa dieoned tha ree 
central hole so that it will fit the core of the ened dae a ed satharobinsey 
planing form ss, bt. not too tightly 


Nest mount it on a imandrel and turn the QUAKER STATE 


futakte to conform to the inside contour of 
the piteher, "At the mouth en, turn a Mange MOTOR CLS 


and Superfine Greases 


Price now 30€ per quart except 
‘several high-freight areas of 
Rocky Mouotain States, 


Sets your expres? Writes 
(ack State Of Rene Coy Ci, Pa 


How the constricted neck of the pitcher 
Rally spun down around the aetianal chuck 


sch ine ha wt id he 
He ae ea ae Bs 
sree th les tthe com Peloton 
Cth et ial ng walang | erg Manes rar | pea SAE ae a 
‘henna Chek thc iie, sd strnde‘bo mow tec sc ncn. | enya npn Ue 
place the brass pieces in their proper posi DAISY MANUFACTURING COMPANY 
es a bees a Pine as | DASE Maecenas 
Soro aian nee | mater 
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A Valuable 
EXTRA 


that Saves your Tires” 
—and Costs you Nothing 


Even if tire mokes swell marks in the 
mud it's not much of a tire if it creeps on 
the rim and pulls valves out by the roots. 
In other words, look at the rim side of 
tire as well as its tread. On o U.S. Giont 
Chain Tread (or any other U. S, Tire) 
you'll find a Flannelette Rim Strip built 
right into the tire. I's put there to moke 
@ better bond with the rim—it prevents 
creeping—and, with proper rim cement, | 
not shellac, you'll never have trouble 
with tires that pull loose, The fuzzy rim 
strip takes hold of more cement —the 
‘coment grips the rim—and the tire stays 
put for keeps, Which is just one of the 
more-for-your-money features built into 
U.S. Giant Chains at no extra cost to you. 


Get all four of these features 


in the bike tire you buy. . « 


1] Eenstruction «three srang plan ll the | 
‘ot just 2 lion and a breaker 


ther 
hit trom ine (On ol U3 


1g Noneskld Tread « «specially designed vo 
five grecter non-hid safety wnder al riding 


Appecrance «sidewalls are permoneatly 
hie, reece permanent Black —ire obwoys 
‘ewlooking. 


‘one of shove features means more miles 


4 


U.S. Giant Chains 


GRIP 


A 


Ieom Revenge is the latest 
addition to. the construc- 
thon kits’ offered by” the 
Popular Science Homecraft 
Guild 


plain white pine side blocks 


for 


bead rad pins, ecuteh 
‘con. pins—in’ fact every 


companied by: fnstructions 
‘oF blueprints 


|A. Wealing ship move KI F—Materiae for 12-in, model of Manhattan 
Wanderer. All the ta 
materiale—wood, wire, fishing line, chain, GG, Same with bull blocks shaped, . 7.25 


‘olluloid, and everything but the paints. to- No, 2. Solid mahogany tray-top table 28 
Srther, with "Mlueprints Now 181. 182, 18%, in, high with a 18 in. diameter top, "Ready 
Sind 154, The hull iv 20) in. long... $6.90 10. assemble 590 
"AA. ‘Same with boil lifts sawed... 740°" No, 3. Thittopcollce table in selected 


An 


prints Now. 46 and 47, and a booklet 

DD. Same with bull blocks shaped. + 693 in, long, 94 in, wide, and 2434 in. high over 

E. fintleship model, U.S.'S. Tests, 3. all, Ready to auemble.-s.scrsusreeses 830 
Jong. All the raw maderials (except paints) 
{and Bioepeints Nos. 107 to 200. 95 

Saute wih ball His sawed... 745 Science Homecrate Gull 
‘Liner Manhattan. All raw materials et Rene ee Vone NY, 

(except paints! for simplified miniature ae wed eK to 
thodel 12 in. long, and Blueprist No.20%.. 100 | hich tne $---- (orsead G0. 8.0) 


materiale (except paints) for a model 


Our Construction Kits 
Will Save Your Time 


IT NO. 4 
KIT NO.3 


CAREFULLY 


mas Elizabethan | gal~ 


"The new kit, marked G 
the fit below, contains 
‘ilywood centerboant 


making the bull, all the 
thin 


‘uloid, dowels, wire, rit. 
2 cord, saicloth, ilk, 


ing’ but glue and. paints 


"The other kits available 
1 also shown in the fol- 
wing list. Each is 


D. Spanish calleon ship model, 24 in. long. 
the raw materials (except paints), Blue- 
oas 


maple with top 19 by 28 in, and 21 in. high, 
Ready to assemble i 7a 
No. 4. Solid mahogany book trouxh 2374 


G. 


Elizabethan ealleon Revewse._ Ail raw 


ng, and Blueprints Nos. 208 t0 209 Same - 
r 6 state = 

ere (Tivaie print mame very vlewiy) | 
y SSppaae charg We prt Tae ee 


obeys kt 
sale oly to 


Fades ie he Untied Sate 
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SECTIONAL CHUCKS 
(Continued from pase 77, 


slip the partly spun work over the end. The 
Contour of the right-hand half of the one- 
piece chuck should coincide exactly with that 


form, so that the part of the work already 
spun will hold the sections together tightly 
‘Run the tailtock button aeainst the b 


tom of the piteher and complete the spins 
4 Removing 


“Then slide the pitcher and sectional form off 
the steel core, and you can remove the pieces 
‘with your fingers or pliers, since ane of thems 
hhas been’ designed t0 lip inward and free 
the others 


In spinning the pitcher, oF rather in mak~ | 


ing the forms, allow for enough projection 
to: form the lip. Trim the top to its final 
shape with tin Ships and finish by’ Ailing the 
fciges smooth, When several pitchers are to 
bbe made, prepare a template for marking the 
top edges.” Make a handle of heavy wite or 
Mat stock and solder or rivet it im place, 


Tn a similar manner, the suxar bow! ilus- 
trated on page 76, with its lid of matching 
Aesign, may be made 


A 


if 


Dingram of the chuck 


the Rey piece, 


‘The pitcher and bowl will give years of 
service if ‘chromium plated, ‘Doubtless an 
enterprising spinner could find a market for 
Several dozen sets at a price of a dollar or 


This is the fourth of a series of artices 
that began in the March iste. “The Sith 
‘article ill explain other spivning jobs. 


TRAINING VINES OVER 
A CONCRETE WALL 


Tr vou have ever tried to drive a mail into 
face to train climbing roses OF 


do. Instead'of nails, use the heavier grade o 
[phonograph needles, which ean. be. boul 
for ten cents a hundred. Hold them while 
being driven by pushing them through the 
end of a short piece of leather shoe lace oF 
Something. similar. G, Brows. 


SPINNING METAL WITH 


at! 
oa, = ie 
; Y ey es 


BEES OF MOOS fom co:s 10 coast, retain their lustrous 
beauty for years, without rubbing or polishing, because they are finished 
with “61” Quick Drying Varnish—the floor finish that eliminates drudgery. 
Constant renewal is not necessary. No care is required except the use of a 
dry cloth or mop for cleaning. You can wash it with soap and water if you 


of the corresponding part ‘of the sectional | wish. 61” QDV floors are safe—no danger of slipping or injury. “61” 


QDV renews and brightens linoleum, furniture and woodwork. tis heelproof, 
marproof and waterproof. Sold by paint and hardware stores in glistening 


te | Clear Gloss, the popular Dull Finish and four rich woodstain colors, Write 


for descriptive color card; seat 
free with local dealers? names. 
Paarr & Lanment-Inc, 155 Ton 
Buffalo, N.Y. In 
Canada, 101 Courtwright 


awanda St, 


St., Fort Erie, Ontario, 


jl OG 


Lasting results at lowest cost on other painting work: "61" Floor Enamel for woid-colored 
oors; “61” Quick Drying Enamel for furniture and woodwork; "61" Quick Drying Stan 
Varnish for all und exterior work; each guaranteed to give complete satisfuetion, 


PRATT & LAMBERT - VARNISH PRODUC 


ai ONLY °6925 


| Buys Newest Type 
a 


WHAT CAN YOU DO Outboard Motor 


WITH ONE INCH? 


Work 


Make Beautiful 
Furniture at '/1o Es! 


COMPARE IT! Send Today for 
Free Comparison Charts 


Ro 2eck Behan, 


IUNE, 1935 


NEW! 
RCA Victor’s 
AUTO RADIO 


installed in 
30 minutes 


Re a 


Slit Mther ts Cana and wet of Reshion 


EMAND four things from an auto- 

mobile radio. First, compactness. 
Second, easy installation. Third, tone and 
performance. And fourth, a fair price: 


RCA Victor offers an automobile radi 
which has all this—and more. Ie is in 
a single unit... you can install i in 
30 minutes, only two simple electrical 
connections, no soldering, and only 
one hole to drill. . . It has the tone 
and quality that RCA Victor alone can 
build into a radio . . . and the price is 
low that everyone can enjoy a radio 
his car—just $34.95 


‘The new RCA Victor Auto Radio also 
has Tone Control, a full electro-dynamic 
speaker and a tube-less “B" battery 
climinator, There's no better buy at 
any price... It’s top in quality, yet 
bottom in price. 
On sale at any 
RCA Victor deal 
‘ersand many auto 
accessory shops. 
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[£2 ASSIST you in your home work- 
shop, Porvtar Science MONTHLY 
| offers large blueprints containing working 

rawings of a number of well-tested proj- 

cis. The blueprints are 15 by 22 in. and 
are sold for 25 cents a single sheet (ex- 
‘ept.in afew special cases). Order by 
number. ‘The numbers are given in italic 
type and follow the titles. When two or 
more numbers follow one title, it means 


| Flying Airplane Models 


* 
Nieoport XVII, 2-in, 1a0-itt —— Se 
Riseol-Ground Tractor, bts 30. B 


Seaplane, Tractor, 20m, 47 


Single Stick, Tractor, 301s. a 

rotor (Record Pile 6884 fo), To 3S 

3s 

Winnie Mee, elie ied TS 
Boats 

Canoe, Sailing Out, 25 as 


Canoe, ett, Canvas 


18H nou (outboard 

Tete 1.90 

‘With full aise patterns 2.50, 
Furniture 

Bookcase, Simple, 17. as 

z ey 

s 

3B 

3 

3 

Sioa a 2B 

able, Bi EH 

Fireside Binch Cslosialy 17, a0A—— 3a 

Kitches Table Cabloet, 27 B 


ible TicFop, Oak CFop 30 by 30 ix) Tod 
Tes Wagon, Boe 


Radio Sets 
‘Amplifee, Theee-Stage, Audio-Frequency. 42 25 


HOME WORKSHOP BLUEPRINTS 


New projects are marked with an asterisk (*) 


that there are two or more blueprints in 
the complete set. If the letter “R” fol- 
lows a number, it indicates that the blue- 
print or set of blueprints is accompanied 
by a special reprint of the instructions 
originally published in the magazine, If 
you do not wish this reprint, omit the 
letter “R” from your order and deduct 
25 cents from the price given. Reprints 
‘lone are sold for 25 cents each, 


‘Ship and Coach Models 


i Renle, Hall Model (iain, 108 28 
iesipeu, $8 Texas Gf Hal 
te LE Biedhide 


"Decorating 
Motorboat. 2in. Cruiser, 


Motorboat, Working Serie Mi 
te ‘Binds ot 


i Deine 


ein. Hull) 7 


Sapte Marie, 
Eset ise 


i Shvonsae 


ir, Gi 
Srcerd (aor ais 


iorsen (Geach 


38 3 ek 3s 


mie 
Feo Etloe. Bench ook, eter fan 
‘Workbench, 15 = 


Popular Scisnce. Monthly 
SAT Fourth Avenue, New York 


Send me the blueprint, oF blueprints, 
numbered as follows: 


Reprints alone for |... 
Tam inclosing 
Set 


‘Note: Please print yout name 
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MASTS AND YARDS FOR THE REVENGE 


‘Continued 


can be painted white and red. Glue them 
tdown ‘neatly and securely on the crosstree= 
Tn the bottoms of each top are cut a hole 
for the masthead, another for the heel of the 
topmast, and a long slot each side to pass the 
igzing through, At the edges are drilled holes 
for the extensions of the topmast rieging 
"AC the mastheads are the caps, 10 restrain 
the topmasts, They can be made of i 
fiber ‘board, cellulol, or hardwood, They 
hhave the following holes: a round one for 


KEY TO RIGGING 


‘To save space the follow 
re tied 


abbreviations 


Wowye bac Mie aay 
Ber” bonvenare Sh. Sa 
ful. btbaeds re 
hai 6 Topealant 


‘The cord and black sles ae indicate by the 


Srna Tetrers following the name ol the se, 
{ra uae wt ta CHS) 
No 32 wire: ¢ to Ne, 30 


Blocks dare Hd inj ee 8706 Inf, 1/3 in 


' 
H 

H 

4 ima 

'$ Howort 

6 Gammosiog a 
7 Ft aay a 
° 

0 

. 


50 F topaal 
0 At topeait 
oUF Te lew 
Tine. 
62 MS dow 
14 Miz and Be, 63 F'TS bowtine & 
romtrecs 4 ACTS bomline 
10 Fant Os BTS hal abd 
20 Miz and ive tops G6 MTs hala be 
Ht FT man ery 
2 MT man cet, b 
3 Mu, T'mast 
14 het mane Ate yard 
28 Band Mt caps FT sal 
2 Min ‘and Tee 72 ALTE Sit 
13 FTG buwtines ¢ 
Mr mast 14 MTG tins 
SET mast 
20 FE mast stay a 
$0 MT mast stay & 79 Alle su 
it Mie Fmt yard lateen) 
fay 
42 TNT mast stay b 
Ai PT imaat shdsb 
MAM ‘Pinas ss. BA Bye tack b 
35 Mia Tmast i aheet by 
roads Be shee be 
4g Beiman ahds bE Be: bumpkin 
ba 
3831 T east bistys, 
im) 
30 F To mas 
40 1G mace 
ieqw 
2 
43 Fr sia b 
44 MTG shds 
45 F yard 
46 yar 99 Spal brace 
a7 Fall witb," 
ian 


Note: Parts 17 to 20 are put on the masts 
‘elore the masts are erected. 


the topmast, a square one for the masthead, 


land a small one each side, at the fore and | 


‘main, for the topping lift "blocks. 

‘AC the fore and main, fasten a ¥4-in. block 
to be between the trstletrees, forward, and 
flo the same aft at the other masts, To the 
‘mainmast ear the deck, fasten a cleat on 
ther side. Drive a stall nail into the fore- 
Sides of both the main- and the mizzenmast to 
restrain the stays, The masts can now all be 
erected 

Because they are awkward to get at after= 
wards, the lower yard halyards should be rove 
‘olf now, To one end of a heavy cord fasten 
& heavy’ block as shown in the photograph of 
the knight used on page 89 last month. Pass 
the other end throurh the block on the mast 
land leave plenty of the end loose, Now reeve 
Off the tackle from medium size cord, starting 
at the eyebolt in the knight, uhroush the three 
hholes above and below, and finish by tying 
10 the top of the Knish. 

For the forestay 7, reeve the bight of a cord 
through the top and behind. the masthead; 
then lay the tore parts together by. twisting 
‘ack part, until about an inch from the bows 
Sprit, and there turn in a deadeye. To the 
owsprit. fasten another deadeye and. join 
together tightly with a lanyard of thin cord 

"he mainstay ¥ will be the same, exceph 
that ‘the lower deadeye is restrained. by a 
cord which passes through the hole io, the 
stem, The deadeves lie just abalt the fore 
mast. The mizzen and bonaventure stays 9 
find ro are similar and fastened to nails in 
the masts, 


(To Be CoxtisveD) 
RETHREADING FLATHEAD 
MACHINE SCREWS 


Tr 18 sometimes 


die over the threads 
fof machine serews 30 
that they will co 


Quickly unless some 
Convenient - method 
Wdevised for hold 
fing: the screw. ‘The 
Tittle tool iusteated will hold either Aat- or 
roundhead screws so" that the die may be 
Fotated in a chuck on the lathe and the thread 
ickly cut tbs made by turning up the end 
Band bingine the driver at 4, In the front 
fend a hole is countersunk to suit theangle of 
the serew head, and the hinged driver is made 
tosfit the slo 

‘The device is held in the riht hand of the 
‘operator with the thumb resting om the driver, 
‘To remove the screw, the diver és thrown 
back out of the way Groner J. Musoock. 


HEAT SOFTENS WINDOW PUTTY 

Wares it 
a window and the putty is found to be so hard 
that i cannot be chiseled out without damag- 
Ing the Wood. try heating the end of an iron 
od neaely red hot and running i slowly over 
the putty. Be careful not to touch the glase 
or it may crack. Softened in this way, the 
putty can easily be removed-—ELLC 


PRESERVING BOOK BINDINGS 


Expeysive leather bookbindinas can be 
preserved by applying a dressing of lanolin 
nhydrous and neat’ foot oll in equal parts 
Mix thoroughly and apply with a brush, then 
polish the surface with a soft cloth ora lamb's 
‘wool polisher such as is used for shoes —L.H. 
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Se 


Tear This Out! 


receive 


FREE EE SAMPLE 
WATERPROOF G LU E 


Ic will work wonders for you as it 
has for thousands of other Popular 
Science readers. Things that would 
‘ot stay glued before.,.now you ean 
pur them together permanently, in 

of moisture, heat, rough usage 
or plain neglect. 


New,Easy Method 
of Building and 
Repairing Things 


Home craftsmen and amateur me- 
chanics everywhere are discovering 
how CASCO Waterproof Glue, the 
wonder-working adhesive, makes 
ie possible to glue things easily, 
quickly and permanently. 

is done in big, woodworking and 
furniture factories. 

‘And they areamazed andiincrigued 
to find that CASCO,..a clean, non- 
‘odorous powder. .mixes 40 quickly 
in cold water, forming a creamy, easy 
Spreading ue. makesal job 


aia amy ‘glues and pastes 
which harden merely through evapo- 
ration, CASCO SETS CHEMICALLY. 
LIKE CONCRETE. Articles glued 
‘with CASCO stay glued. 


CONVINCE YOURSELF 


ASCO Is Economical... 1 pound of 
CASCO makes 1% quarts of Liquid Gluet 


THE CASEIN MFG. CO. OF AMERICA, INC. 


207 East 42nd st New Yorks N.Y. 


a 


THE WORLD’S 
LEADING .22 
AUTOLOADING 
RIFLE... 


Remington, 
Model 


24 


have shot 

this Model 24 
Remington you' 

never be satislied 

with any other. You 
can make shots at 


ning game and peste 
that you never thought 
pomible. It's so 4 
more a swith th 
ordinary repeating rifle 
A miss ahi a how to 
g the trigger ill 
Beautifully finished; so well bal. 
ed that it seems to point itself 
dependable in operation; simple 
In construction, and accurate as 
only Remington can make em. See 
the Model 24 at your dealer's and 
write us for descriptive circulars 
Remington Arms Company, Inc 
Bridgeport, Conn. 


ALWAYS SHOOT 


KUEANBoRE 


-22 CARTRIDGES 


Wiates 


Mone 


FAMOUS CRAFT. 


POINTING OFF THE ENDS 
OF SQUARE-KNOT WORK 


TTTHOSE who. have taken up the hobby: of 
knot work and are making belts, the. and 


rand 
hown at 


point (D). Do. the 
und half-hitch the 


This wa 
square-knot tie decribed in ap 
PSM. Apr. °3, 


lied frequently: this ki 
For other knot-tcork article 
Nie. "$2, p. 77, Mar. 33. p08, M 


CONDENSERS YIELD FOIL 
FOR MODEL MAKING 


‘Tine next time cy: thin metal 
or model making or other purposes pa 
a visit to some radio experimenter. He will 
fProbably have in his june box a defunct paper 
Ispe filter condenser. "These condensers a 


tan and piace the 
can on & radiator where there is 3 
Seady, even heat so that the wax and pitch 
covering will met. When the condenser 
‘zai cool eno 

the paper and f 
the fod tears eau 
Jmmediately, but leave it stretched out on the 
floor so that if there is any’ wax left. i will be 
dry before the foil & rewound —HS, 


Do not sind 


PLANKING AND FINISHING 
OUR NEW RACER 


drip board and transom hook is now sawn 
ul, fitted carefully in. place, and fastened 

the coamine with three I-in, No, 6 screws 
tach side, The lower end is fastened to the 
motor board with three 2)4-in. No. screws, 


driven through from the outsde. Holes 14 in 
are drilled through the. tan: 
or board 

and 
‘Water and gasoline  dripp 
ow Ireely overboard. If desired. the 
may" be lined with sheet copper. 
hing the steering wheel and the ply 
ing is the final. job, Fasten the 
with 1-in. No. 
the wheel sups 


po and notched “out for’ the 
while the upper end is properly beveled 
to Bt azainet the cockpit en piece and. Be= 


taured with three In. No, & screws, 

attached with tin, 

in. ‘The ends 

em are planed 

small end picee 1s fastened 
with one I-in. ‘No. 6 screw 

The hull is now varnished oF painted ac 


e's preference. To have a really 
ne finish on the ‘bottom, three 
d'racing bottom finish should be 

applied. Allow sufficient time for each coat 

to" dry, and tub each down with pumice 
hen the fina!’ coat hay. bee the 
ly rubbed “down, apply a high-grade 


andl pols 
The instalation of the steering whee, 
le control, and in. completen the hull 


nubile was in paste form 


TNWALE 


reansom roane || cocKorr 
‘BEAMS 


TRANSOM 


cocker aan || 


[pices so 


(i as ast 
a 


aR y COEKPITCOAMING 
A SW OaK om ASH 


Details of cockpit railing, coaming, and end 
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" SOUTH BEND 


NEW 9 vrooustsxen” 


Back-Geared Serew Cutting Bench Lathe 


yi: Te oan trie eons 


Stonalsepente, = SVenyracl 
Bars Abie eet 
SOUTH BEND LATHE WORKS 


Srelige cay om by 
Seer 


Ee BOOK, ke 


A FLYING START 


70 SUCCESS 
IN AVIATION 


6 


REGULAR PRICE. $5.00— 
NOW ONLY $3.95. 


JUNE, 1933 
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SMALL MODEL LADDERS 
MADE FROM CHAIN 


ALTHOUGH the accompanying photo- 
‘graph seems to. show a piece of brass 
“ladder” chain sticking up in the air in de- 
fiance of the laws of gravitation, it i not a 
Jeson in magic or a model of the Hindu rope 
fick. The section of chain that sticks tp 
from the fingers does so because solder has 
been flowed into the joints of that portion 
of it while it was tightly stretched between 

{wo Boards 
‘Building miniature ladders for model rail 
way signal bridses or semaphores from Sep- 
arate pieces of wite is a tiresome process 
iece of chain sokdered alone’ the 


‘edges in this way will serve the purpose just 
fas well. The best type of chain, because of 
its “Straight, ‘thin, 

square links and neat 
joints, fs that found 
in boss’ mechanical 


PROTECTIVE PAINT FOR 
MARINE ENGINES 


Maxie motors and automobile engines 
converted for marine use should be protected 
‘with a paint that will resist the destructive 
Action of water. A good priming coat for this 
purpose can be mixed by adding 11 gal. of 
[inseed off Yo 100 Ib. of red lead. The linced 
cil should ‘be one third boiled oll and two 


Don’t Monkey 


with an 
Oilstoned edge 


‘Titeforeman in the rubber factory dared 
me to touch the edge of his knife, but 
T begged off. "These shor, stout knives 
wwe use oa warming rolls to trim off the 
‘overhanging rubberas it comes along are 
‘ilitoned 40 sharp that you can't fool 
‘vith chem, 


1m rubber is tough and clings, 30 


tog may do, The tests t work O06 
Ly with aa oildoned ge. Note the 
reaer quantity of work dose, the quay 
St work and how mach le teed and 
sain you ae” 


‘The Big Truth and the Knacks 
FREE 
Ar you wae al the Kah ofthe 
‘onhow to sharpen different rools 
Eccording 1 ce ape ad rps 
sign coupon below forthe Norton Pike 
BAC Wha man doen't Koow ioe 
hard a imagine, Why guess about this 
book? Write fori. 


NORTON. 
Cems 


PIKE 


Sharpening Spec: 


ties 


Aer to cach gallon of the paint. 

‘The second coat ie made by mixing white 
ead with haf drier and hal! rubbing varnish, 
thinning it to an easily 


be tinted with lampblack and Prussian blue 
‘This same misture, with sufficient varnish 
added to it to give the desired gloss, Js then 


tient time should be allowed between coats 
for thorough drying —L. K. B. 


BEHR-MANNING CORP., 
adel Reta 
Dope K Toy. N. 


Pee send the Notion Pk hook 
Live. 
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MAGNIFIES CLEARLY 
75 to 300 TIMES 


poner 


New Gem Microscope 
With $7.50 Course, $18 
jcroscope which include 


THE only 
fct_of experiments by a acientt 
tzachng you how to Becomes vem 
froacopii, where to. gather speci 

Row to recognise and photograph 
repae permanent aa se. Ev 


INF Write for free lacrature 
BAUSCH & LOMB OPTICAL co. 
747 St.Paul St, Rochester. N.Y. 


BE YOUR OWN FIXER 
AND SAVE THE REPAIR MONEY 


ITH Smooth-On d 
the following reps 

and well:—Stop 
oil oF stove pipes, mend cracks, breaks or 
leaks in furnaces and boilers, radiators, 
tanks. sinks, pots, pails, make’ loose han- 
dles tight on umbrellas, knives, hammers, 
brushes, drawers, etc, tighten loose screws, 
hooks, locks, door knobs, etc 
01 ‘antomobiles—Make cracked 
kets good! as new, stop leaks in 
hose’ connections, gas tanks atid 
ind exhaust lines, ‘make a fume- 
proof joint between exhaust pipe and ton- 
hneau heater, tighten loose headlight posts, 
keep grease cups. hub caps, and nuts from 
loosening and falling off, 

ete 


1 you can make 


skill required and 
the amount of Smooth-On 
used on any one job sel- 
dom costs more than a few 
ents 

To get perfect results, 
consult the Smooth-On Re- 
pair Book. 


ER at tm nF 


sod 


Doit with SMOOTH: ON 


& 


SECRETS OF LIFE SEEN 
WITH A MICROSCOPE 


(Continued from pase 33) 


is Silled with distilled water and about fifteen 
rope of the bematnsslin fs added. The 
Specimen is immersed in thie preparation and 
Permitted to remain there for about thirty 
Puinutes. Then it ie azsin washed in water 


Ad finally dehydrated by soaking it in alcohol 
Ie ie then transferred t0.2 


{turpentine 
with Cans 
‘When we place su 


2 Specimen under our 
microscope, we shall be amazed at the trans. 
| formation that has occurred. In the place of 

the thin. shadowy outline that was fmt secn, 
‘we shall have a clear view of the specimen and 
All of its intricate and delicate details 


FOU are now ready to appreciate the wor. 
erful methods wed ‘bs Industral mt 
croscopic research workers who 30 treat" am 
object that a view may be had of an eatire 
bods. ‘It a. trained ‘microscopist wished 10 
studs: the whole interior of a Ay, he would not 
tember it in wax as we did and hack a piece off 
‘with the microtome. First he woul ‘cere 
the fy solid sa that its viscera would hold 
their shape while the thin pieces were being 
cut, The freezing would be done with ether 
Culling dove on either a Ruther- 
{nd or Cathcart slicer, which would cut the 
most uabelicvable thinness 
it. would not cut these sections 
‘of the bods 
stead he would 
tions progressively all the way” a 
body.” Then he would mount the slices, 


‘with “number, one ani working back 
throuzh several hundred ual he has seen the 
orga he wished to study 


POWER Lepr ce 


UBTHER you live island or along the 
seco, i the mer yon seek the 
tm, 10 fish to puddle your 6 


W 


eam. Fail instenct 

‘equipment 
ds and. ends amd Jor preparing the 
Specinrus Jor Your microscope 


ALASKAN EXPEDITION 
TO STUDY STORMS 


Hesse 
world an expedition of 609 men representing 
the U; $: Navy, and the U.S. Weather Bureau 
recently Ieft San Diego, Calif, for a five 
months cruice among the Aleutian Island 

of Alaska. Tn 


| 109, ate ¢ 


‘an HSTOL 


for the weather factory of the 


| WORLD-WIDE TWo TUBE 
SHORT WAVE RECEIVER 


fe CoM a storms, re 
of the expedition, in two destroyers amd four 
{con stall craft, will survey. approximately 
75,000 square miles of territory. The destroy 
ers will earey sonie depth finers and the sail 
‘raft wil be wed for sounding shallow bays 
shoreline work. In addition, 

i earry on aerial phote 
neat the Alok 
westward fo 

Studying the reefs, the 
fod the tide rips of this island chain. Daily 
barometer te sd in direction records 
will be sent cut by radio. There data will be 
Labulated in an effort to determine their re- 
tition to general Weather condition 


migoided 


POPULAR SCIENCE MONTHLY 


wale saw or by planing 
Tn the intter case, fay the 
Panel at and Tage up on 
the bench, allowing i to ex 
tend several inches beyond 
the edge. Standing. at left 
tnd of bench, hold the panel 
flown femal and against 
bench stop or vise with left 
fort a ri te ei 
‘with sharp. Block plane 
Heid in right hand "and 
iawn toward you. ‘The 
Wade mst be det for a 
| sallow eat, i wil ae 


the edge of the picture, but 
Temove this bur later ‘with 
downward 


strokes oft 
init verealy 
the dats are 
immed with the same 
blade whichis used to saw 
the ual, they wil show 
the fame, teatent asthe 
father cuts thus making the 
fwusle more discal to asemble. Keep the 
{rimmed panel face down under welts Ua: 
ti ready to saw 
AT Marni sometimes pod bat 
is not advable, Punch so treted tre Rarer 
toa an erator ne 
igure Piccrs These, take’ passes es 
dicate, though. more’ interesting to. many 
fans. If not wll dons, the ae beter 
{nated. When but afew are neces 
cine deans carbon eps 
traced om thin bond paper. It tsed san 
drug full shets of patter throws 

etograph carbon paper ‘or with, hector 
staph penal dnd epg $0 O78 cope 
Sith a ‘cheap hectograph at 

"tern thay’ ao We dun 
the back of the panel and the 
fice town, will tbe saw. blade 


traced on 
ile sawed 
reversed 


WiRE HOOK HOLS 
AMOR 
down Post 


END FILED, 


At | 
METAL Shawn 
OF BeADAWt 
(wooo HANDLE 
‘spurt OFF) 


eo ™“ B 


A? 


‘An ad in setting saws and an 


Pieces are counted by laying them in pl 
Gt two with twenty-five piles each grou 


JIG-SAW PUZZLE SHORT CUTS 
(Continued from pase 61) 


‘This i a slow process and the picture re- 
Celves necdlew wear and tear from contact 
‘ith the saw table 
Determine the patterns to be wed on 
single panel. Cip these ani use rubber ce- 
tment fo fasten them onthe face of the 
‘mounted picture. "Remove surplus cement 
the picture by rubbing eitcularly wi 
‘scl of your band. 
Sucing, ‘The choice of blade Is largely a 
onal matter. Try them at vatious speeds 
dierent ress. Pulleys maybe ‘bo 
up wh ummed paper tape. My choice 
Siw blade ts one that i thick, 038 
fer whdes adhe 21 ei per inch, The 
fea 'trick im operating this Dade that makes 
i possible to eut figure pees wit 
When a. sharp_cormer or potot 
Xr the pare 
ment. The blade 
tre lined ‘up in the new direction” betore 
Aiter the figure piece has been sawed, the 
pattern maybe pected off with tweeses oF 
Spocketinife, Rob of ‘any remaining rub- 
tet cement. with a small ball ofthe same 
material, which tay be collected. by rolling 
the cement from the cardboard upon ‘which 
Sou laid the patterns while spreading c. 
tment om them. Should a pattern stick ot the 
Wicture surface (Costinnrd om pate $6 


fie dant com be quichiy Slows or mocked out 


BULLETIN 


TELLS HOW 
TO GLUE 


JIG-SAW 
PUZZLES 


GUNG Sie-Saw Purete designs 
becomes a simple matter with 
the new CASCO Glue developed 
especially for this purpose. 
for fine Veneering 
fied as CASCO No. 
Mixed cold and usé 
smooth-spreading —low water 
content minimizes wrinkling, 
blistering and warping. Great 
strength, quick set, and high 
water-resistance insure tight 
edges and permanent bond. And 
CASCO No, 2 White will not af= 
fect the colors of the print. 


Send for yours Today! 


as 


THREE-WAY 
PROTECTION 


You'll get better and longer service 
from all workshop equipment when 
you start protecting it with 3-in-One 
—the oil that is specially-blended to 
do three jobs at one time. While it 
lubricates, 
and prevents rust. Use it regularly 
and you'll save many a repair bill, 
All stores; handy cans and bottles. 


3-IN-ONE OIL 


for Every Workshop Use 


cleans working parts 


where the. 
FISH ARE 
STRIKING 


son orth worl 


ods af mera but 
mele sea WORSE, 


ions 
ish conn? See your del 
38s ntaced handy 


JOHNSON MOTOR CO. 


JOHNSON SEA-HORSES 
a 


Always mention Porutar Screxce 
‘MonTHLY when answering adver- 
tisements in this magazine, 
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JIG-SAW SHORT CUTS 
(Continued jrom pase 85) 


begin to peel, soak the pattern well with 
Denzine or cleaning Auid until the rubber is 
zoltened 

If saws are changed whenever they become 
dull and besin to cut slowly, the work wil 
be improved. On certain of the newer type 
scroll saws, it is somewhat dificult to ad- 
just the blade, depress the spring, and turn 
the set screw. Bend a piece of sift wire as 
shown in the drawings at A, Depress the 
Spring with one end and hook the other 
Under the wing nut at the right side. Both 
hhands are then left free to adjust the blade 
‘and. turn the wrench. 

‘Many saws that are removed when dull 
and others that break close to the work or 
at the lower chuck still contain sharp, new 
teeth’ in their upper part. Further good use 
‘ay be had from them. Obtain a cheap awl 
of the type having a chuck, and split away 
the wooden handle so the metal shank may 
bbe removed. File the end Bat, as shown at B 
in the drawings, and small enough to enter 
the upper chuck of the scroll saw. The awl 
chuck is. built {0 accommodate a round 
Shank and must be built up in order to hold 
the flat, thin saw blades, Obtain a ‘cotter 
key of the proper size to enter the chuck 
and flatten the eye, of file a nail lat’ on one 
Side and bend it double with the flat sides 
facing each other. Cut off the ends and place 
ft in the chuck. ‘This will hold the puzzle 

lade “and, when asiembled in the ‘upper 
chuck of the saw, will extend that member 
Shout 2 in. Should the cotter or nail chuck 
faws have a tendency to slip or drop from 
the awl chuck, place a bit of chewing gum 
‘in the chuck before they are inserted 

If sas are changed as soon as a 
will be litle oF no bur raised on the 

thus making Mt unnecessary to. Dur= 
Ne edges of the pieces 
‘Quantity Production. ‘This b best attained 
through the well-known “strip” method. Cut 
the puzzles one at a time; nothing can be 
gained through stacking, so far as my’ many 
experiments have indicated, ‘Build a stand 
with a slightly sloping top handy at the 
ieht of your saw. At the picees are re 
moved {rom the saw table, assemble them 
fon the stand top. This method has long 
Facer ept secret, and ite tise will not only 
‘double ‘your output and save’ much dusty 
labor, but it will produce “a clean, un 
handed, evenly sanded puztle in a few mo- 
ments” time, assuming Of course, that you 
ate making a completely interlocking puzzle 
No other should be attempted, 
Sanding. When saved and assembled, 2 
lescribed, the ‘complete puzzle should” be 
red {ace down and cheated rigidly_with 
plywood strips of the same thickness. These 
Strips are tacked along all four sides to a 
smooth, flat table top oF panel If used for 
fo other purpose, two of these cleats should 
be permanently nailed to form & right angle 
at One corner of the board. Countersink all 
brad heads. Use two of three grades of 
abrasive—I- prefer emery cloth tacked 
iMlocks—and sand and potish im one opera 
tion, Sand only with the grain 

Cicaning. Build to frames of ¥% by 1 
in. strips of wood, lange enoush to accom- 
modate the largest puzzle you expect to make 
Hinge these frames together at one side and 
fasten insect sereening to the facing surfaces 
of the two frames. Open this like a book, 
place the still assembled puzzle between the 
Kereens, close, and hook tightly. ‘The dust 
fay now be jarred from the cuts, or bet 
ter stil, sucked or blown out with a small 
hand. vacuum cleaner or compressed 

‘Counting. When the pieces are all. well 
deaned, break the puzzle down. and ‘lay 
pieces ia piles of two each on a table top. 
Place Sve piles in a row, horizontally and 
vertically, The (Continued on page 82 


HAENEL “100 SHOT" REPEATER 


BEAN’S CANOESHOE 


Made of high sade tam elk lator with double ol 
Talon Fastener 


ie oa 


Automobile Racing—NEW mocey 


reach 4 
BUILD THE “REVENOR 
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JIG-SAW SHORT CUTS 


(Continued from pase 56) 


square then contains fifty: pieces. Minor re 
pairs maybe made durins this operation, 
Before boxing the puzzles 

Boxes, Make your own as described e 
wherein this fue or obtain empty. card- 
Board boxes from any haberdashery. 1f none 
Js available of the proper size, cat, down 
larger boxes, renlorte with gummed paper 
tape or paper strips, and cover with col 
fred paper or wall oF shelf paper. All boses 
Should be uniform in style and color scheme 
Choose a trade mame and have neat, color 
ful labels printed. 

‘Keep a Fecord card for every puzzle you 
make and stall data such a ttle, date, 
tlre, number of pioces, cost, selling price, oF 
Tenial schedule, My own method of renting 
them i to base the weekly charge upon 10 
percent of the retail value ‘of the puzzle 
hus, tthe purzle is worth ‘SS, the reatal 
with one week's time Limit 80 cents, and 
the overtime charge fs 10 cents 

‘Lovt. Pleces, These ate the bane of every 
puzile owner. Obtain the pieces which sur 
Found the hole and fasten them together In 
the correct position with Eummed paper tape 

ached (o thele bottoms. Lay on a smooth 

nd place a. sheet of thin, white 

apr over the hole. Rub with a ft, smooth 
piece of lead. This gives an_outling “of the 
Prepare a scrap of plywood 


fluing a piece of good bond. paper to 
Auach’ the ‘pattern to this sur~ 
face ‘With ‘rubber cement and saw with 3 
| slow, “accurate ‘eutting say. Then te 
the pattern Taper surface 


match the. surrounding area. using W 
folors or ofl After it it thoroughly d 
Coat the surface thinly with fat. varnish 

Finally, ‘remember to. give Uncle Sam 10 
percent of the selling price of every” puszle 


Prizes for Best 
Family Group Photos 


ROM the many excellent fam- 
ily. group photographs sub- 
mitted in the fourth of our $100 
photo contests (P. S. M., Feb. 
33, p. the following were 
chosen as the best in respect to 
photographic qualities. general ar 
rangement, lighting, and natural- 
ness of pose: 
FIRST PRIZE. 850 
L. De. Dibert, Philadelphia, Po 
SECOND PRIZE 


Moe Simon, Passaic, N. J. 
THIRD PRIZE, S10 
Cuble Wagner, Sidney, Ohio 


FOURTH PRIZE, 
J.B. Kreps, DeForest, Wise 

FIFTH PRIZE, $s 

H, Marion Shields, Danville, Ky. 
SINTH PRIZE, $5 

Henry N. Ericson, James 

HONORABLE MENTION 

Bergman, Spokane, 

1. Falk,’ New York, 

Lee. Fortner, Berea, 

Drielo, Necark, 

Gidley, Metrove, 


nie 
ul R 


Miller, Caditae, Mic 
igamine, | Lehaina, ” Maui, 
‘OliwerP. Prarson, Phila 
Reimbert, Has 


J; Kay Seaves 
Portland, Ore: Mfrs. H. B. Schel 
Someruitie, N.'J.j Jean L. Taylor, 
Chicago, tt 


DO YOU KNOW how all these troubles 


Two SUPERIOR JIG SAWS 


by “Driver” Senos 


Be iore sates 
poeta 
ERNE a Set 
sears 
ieee ee 
ae raaties 

send 
. ‘ade? with the 
ies that ied realied inthe 
area arias 

is Bava ee 
py Se 
a os oes 
ik 


24-INCH 
CAPACITY 


12-INCH 
4 CAPACITY, 


fet now and why Sdser hat Sel 
wine Wy ger 

eared “DRIVER pres 
"Soe acion, or wl we the coupon for Se 


Please Send Mo Details of 
Driver Tools 


ER-TURNER CO., Inc. 
INFIELD, N 


Will You accept 
this FREE book? 


It’s probably the most 
amazing story ever writ- 


ten for Home Owners! 


ccan be corrected forever—at very little ex- 
Dense—with one simple operation that often 
takes only 24 hours? ... 


Read the Johas-M: 


attic spaces of your home will give You 
‘uch protection against the weather as 10 
feet of concrete? «= 


Book 


DON'T MISS THIS fascinating story that 
will open your eyes to amazing new poss! 
bilities of Comfort and economy. The book 
is absolutely free. Just fill in and mail the 
coupon today. 


Read the Johns-Manyille Book 


DO YOU KNOW why you have cold, 
eafty rooms even when you run the far 
‘nace full Blast? 

Read the Johns-Manyille Book 
DO YOU KNOW shy your home is 20 hot 
‘and stuffy in summer, why some of the bed: 
rooms are really unbearable? = 


Read the Johns-Manyille Book 
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‘ORIE! 
LEARN c:tHOME 


to make 


GOOD MONEYinRADIO 


Paying$35 tos60aWeek 


8880 SS 


geeiaenh, of Meat, 
Breen ty “Sains, Feb, 
Chembury, Vaiverdty at 


ecret. 


| COMMERCIAL ARTIST NOW 
GLAD HE WAS “FIRED” 


GINCE every 


these 
days, I'd better be 
gin in the accus- 
tomed manner. 
Once upon a time 
1 was a commer- 
cial artist. 1 
worked for a large 
concern, and was 
thousand employees, The 
work was routine, and advancement pure- 
ly a matter of seniority—but, at least, the 
position was secure, 

That was—until October, 1920. Then 
came the crash, and with it, the order t0 
cut expenses, 1300 employees were 
Weighed in the balance and found un- 
wanted, There followed six months of 
pavement pounding, finally ending in my 
signing up as a deckchand on a ted and 
rusty lake freighter, It was a job, and I 
stuck it out until Take navigation’ closed 
down the following winter. Then the out 
look became gloomier than ever. 

February I was visiting a neighbor 


fone of tw 


4 rough sketch on an 
seemed delighted, T toak it 
ished the job on Strathmore 
ordered theee copies. The ne 
soon others requested sittings 
was the turn of the tide 
T spent hours in the Public Library 
reading books on silhouette drawing. ap- 
ppreciation and collecting. I studied’ the 
handiwork of long desd a 
every home where T even st 
had portrait silhouettes. Then 1 put my 
heart and soul into the task of producing 
better and more life-like silhouettes than 
had ever been made before. People were 
pleased—my business showed th: 
T packed a 
road. Establishing myself in a store. T 
called persona every family in the 
community, showed my ares and invited | 
them to the store for sittings. ‘The price 
was one dollar a head. They came. 
average daily run was six sittings. On one | 
never-to-be-foreotien day in lowa. sixty- | 
| 


the 


‘one people were drawn, The store had to 
be kept open till eleven at night to accom 
modate the crowd! | 


EOPLE wanted frames for their sil- 

ouettes. Mast of those on the market 
‘were abominable, and the good ones were 
prohibitive in price. I felt certain I could 
produce tive oval frame to sell 
for one dollar. 

Returning from the road. I sent to va- 
ious firms (Continued om pace 80) 
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ENGINEERING 
Complete Course in One Year 
bet, compen ene, a ee | 
bene ts You “masinie) lang ta 
‘Theory and Practice Combined 


ENGINEERING 
and ARCHITECTURE 


\pace 
ELECTRICAL 


Toeary aed practice ae ct 
{py clwroom nla Sua 
Eesipeeng Drew 

Work Stsaente"ctrget ot a 


men tol reggae tec 


BLISS "Scroo. 


106 Takoma Ave, Washington, 


LEARN AUTOS 
N LOS ANGELES 


‘A RAILWAY 


TRAFFIC INSPECTOR 


Seecetees pa riert 


eek praterlreerad 
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3 months 


LINGUAPHONE INSTITUTE 


BARN MONEY 


‘YOU con make S15 to #50 week, pare 


Gr particulars sd Free Book toa. 
‘The IRVING. VANCE COMPANY Ld. 
Sus Hart Bulldne, Toronto, Can 


STATE COLLEGE 


325 cotmge ses gst in 


TOON your wav 
(> SUCCES: 


SHURA cai ieee 1 


High School Course 
in 2 Years 


CIVIL SERVICE 


VALUABLE INFORMATION FREE 
Columbian Correspondence College 
‘Washington, D.C. 


EARN 
UP TO $25 8 
WEEN, Of MORE 


“Always mention Porutar Science 
MONTHLY when answering adver- 
tisements in this magazine. 
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Secrets of Success 


COMMERCIAL ARTIST NOW 
GLAD HE WAS “FIRED” 
C 


wed from page 


advertising in Port-tar Scresce for price 
lists on woodworking machinery. Risking 
very cent I had, 1 ordered a direct drive 
‘and “circular saw. One 

Y tiny shop was in produce 
tion, turing out beautiful ovals of walnut 
‘maple and mahogany, T made a profit ai 
2 dollar 3 se 

‘The humble start of drawing a picture 
| to please a friend has, in two years grown 

to be-a most interesting and wselu 
pation. Tam. happs 
mny_own destiny. 
tick to the old 
cago, TL 


THIS FARMER IS MAKING 
MONEY IN HARD TIMES 


ERE is a story 
| Flor success 


conform e' 


which this dep 
the 


| success 
who tells the story 
did not come about 
through education 
or particular fit 
ress for the job, 
Still, there are two sons for print 
ing it. One—the amount of hard work and 
application represented in the success, and 
two, the fact that a farmer, with enough 
foresight, can make money, even in these 
days in which the farmer, as we know, is 
hardest bit of all 
| don and operate, 
average sined farm, near Ti 
body has been hit hard 
farmer. duce prices began to 
point, and our fixed 
expenses, such as mortgages and taxes, 
remained practically the same, we saw 
that it would be necessary for us'to change 
our farming and marketing methods 
Otherwise, we might just as well not have 


Not only were grain prices becoming 
ruinous, but also the land was run down 
and needed a rest. Even in a normal 
market, we couldn't have produced enough 

| to make a go of it. Under 

| tions, live stock 
pense. So we decided to butcher our bogs 

| and beef. We live about ten miles from a 

| ood market, and the roads between aren't 
bad. Take our beheaded beef to that 
market. we thought, and it will be more 
profitable than feeding it as live stock. 

| © Neither one of us were butchers and we 

Bassas ce 90) 


(Continued on 
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OF cou tive your Ie over —but yo 
cn hep 


Tt is not yous that fx your dosing, thous youth 
stn auet, What you tonne blenny fod 
‘pends spon your ality, your determin and — 


stermational Correspondence 

‘rath tat 
Jack of taining wasn srkous and rele 
tor got taining, The sm 2 your Ths 
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MAKE REAL MONEY 


IN YOUR BACKYARD! 


Raises 


Electrical 


Ask for free booklet 


Make Money in Spare Time 


Secrets of Success 


THIS FARMER IS MAKING 
MONEY IN HARD TIMES 


would be much to learn. We wi he 
Department of Agriculture, at Washing- 
In reply 


fast for the amount of work put into the 
job, But we were very careful about be- 
ing ‘clean, 


ing quantities, 


This year we began to sell some beef 
and found it offered a great deal more 
work than selling pork. There was much 
‘more of it to dispase of in small amounts. 
Our meat was tender and fres 


handled and wrapped it with every pre 

fade among 

We have 

ing job this 

will soon he warm weather, 

and we intend to raise potatoes and other 
truck to sell this Spring and Summer 

re us of a 

Te me a great deal 

of work in keeping us going 

till "prices We don’t call it 

financial success, but it has been the 


8 of securing for us a small an 

dy income, where before we had the 

| prospect of looking forward to nothing 
at all—J. 1. E., Tiffin, Towa, 


Cash Paes 


HIS department will give $5.00 for 
‘Teevery tras success story aebentted 
by readers of Popular Science Monthly, 
and ‘which is accepted for printing £4 


Manuscripts will be judged on the 
individual merits of the ease and cir= 
Cumstances involved. Only stories in 
‘which the author's success, or that of 
Tome one known to the author has been 
fained by some method of educational 
dance, frness for the job, oF a 
Extion to the work will be considered 
We are not looking for the "get-rich- 
quick” type of story. 


Manuscripts mast be confined to $00 
words or less. They most be true and, 
Wccepted, authors mast be prepared 
to give us signed statements to the cf 
fect that, they. are trae. Manuscripts 
Submitted and ‘printed become. the 
Property of this fagasine, and we are 
Bot responsible forthe fetura of Fe- 
Jected stories unless postage is pro- 
*iged. for this purpose. Address con 
butions ‘to Success’ Story “Depart. 
Trent, Popaiar Science Monthly, 381 
Tih Avenue, New York City. 
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ERE isa bird house that birds like. Dur- 

ing ‘season, two sets af blucbirds 
were haiched in the original house shown in 
the photograph. 

“The only piece of lumber required fs a 5-ft. 
length of one-by-four. Everything else ean 
be picked up. The thaiching for the roof and 
the strips of bark which are used to nish the 
Sides may be gathered alon almost any read- 
fide woods oF stream._ Broomsticks ate east 
{o obtain, and any hardware store has empty 


nll kegs’ An empty fruit box from the corner 
frocery, a short length of old clothesline, and 
B'2-it strip of rooting 


per (ready roofing) 
als, Scraps of sheet 


‘metal oF thin strips of wood that will bend 
readily” (such as fruit box sides) might be 
fubstituted for the roofing paper if the latter 
fs not readily available. 

Dried eat 


al eaves make good thatehine 

the old-time “Tay it 

they 3 
Ing. "Hickory bark is excellent 
Dut any’ durable bark will do, Although add- 
ing tothe attractiveness, the bark and thateh- 
ing are used also to protect the interior from 
extremes of temperatu 
is bird house is of the hanging type, 

whieh is preferred by many: bieds because it 
blfers security from cats and other natural 
‘enemies. IU is made in two sections to fall 
tie cleaning at the end of the nesting season 

For the lower portion, eut a nail kes In 
half. At the center of the bottom bore a 1-in, 
hole to receive the end of the broomstick 
‘Also bore a dosen or 30 44-in, holes in the 
bottom for ventilation and drainage, Now 
tack strips of bark to the outside, allowing 
the rough and jagged ends to extend several 
inches below the bottom as shown 

For bluebirds, bore theee 1), holes in 
the ‘tides, locating them 4Y;_ in. from the 
bottom of the kex—one each facing. east 
west, and south, More than one pair of Bue 
Drs may’ not be expected to occupy a house 


ow the bied house i constructed, Tt ean be 
Opened for clesning by taving wt the Sedge 


at the same time, but each pair will rie two 
Hiceessive broods in the same house if fresh 
esting ‘compartments. are available. The 
three nesting compartments are equally di 
Vide, as shown in the plan view, by means 
‘of partitions made trom fruit box sides. 
Now for the upper section: The fixed lid, 
as shown in the sectional drawing, is a disk 
‘Swed from an end of the fruit box so that 
it its the inside of the kes loosely. Bore the 
Tid to correspond with the holes in the bottors 


THATCHED ROOF COVERS BIRD HOUSE 


of the kes. To the Hid mail rafters made from 
the t by 4 in, lumber; the raiters, in turn, 
fare nailed to the broomstick, which should 
be about 3 ft. long. ‘The rafters are cut om a 
bevel to fit against it as shown, and at the 
foot they are cut horizontally to fit snus 
against the i 

Fasten the roofing paper to the rafters to 
form a cone-shaped foundation forthe thatch 
ing. Apply the thatching 90 that it wil be 
in. oF more in thickness, and hold iin place 
1s wrapping it with the clothesline, TC meces- | 
sary. the rope may’ be prevented from shift 
ine by tacking it to the rafters Uheeush the 
thatch and paper roofing. ‘Bore a small hole 


war thet tick to receive a | 
Toop for affixing the hanger rope, | 
Finally, assem the two portions by means 


‘of a wedle-shaped pin passing through slot 
fut near the lower end of the broomstick. 
The slot may be easily made by boring two 
-im, holes 4s in, apuet and, with Kole or 
chisel, removing. the wood between them, 
it is desired Co attract wrens instead of 
bluebirds, make the entrance holes only 7 i. 
And, if desired, provide more 
compartments. by’ fitting in'anather floor, 
thus making a two-story house. In the latter 
‘ase, use about two thirds of a keg instead of 
‘one halt-—Jastes Taostes, 


ADAPTER MAKES FUNNEL 
FIT BOTTLE BETTER 


necewary to fil a 
bottle by means of 
2 funnel that 100 
Small for the neck, 
‘This can be seme 
ded by bending a 
piece of sit see to 
the shape shown and 
sliding it “onthe 
Spout of the funnel 
Tt holds the funnel 

an upricht pos 
tion even thourh the neck of the bottle i= | 
‘much lazer than the spout. At the same time, | 
it lets the ar escape from the bottle, and this 
‘would not be the case if the fannel were al- 
Towed to slide into the bottle as far a0 it 
would go—Hexny J. FRASCErONT, 
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Grinding a Mowing 
Machine Sickle 


By L. M. Romi 
York Svate College of Agricaltere 


the ring 
the Stone and the ‘ther to hob the sickle. 


‘and one man can do 
the time required with a grind 


that has the srinding wheels at 

shaft th not sulted for 
this and other farm grinding. The motor 
Inerferes with holding the sickle and uther 
work. to the. wheel, 


fe out of the way. and the 
tte with an endless V-belt 

ine, the reculat grinding 
wheel, which i 1 by 6 in. and on the lett 
nd of the shaft, is removed, and the beveled 
tickle prindine aehecl ie placed on the ight 
fend of the shaft 

"The sickle is held firmly io both hands 
fon the wheel so that the fiht side’ of one 
Section and the left side of the 


power ls 


forth. Holding it Inshtly” prevents. heating 
the section excessively. The sparks {rom 


since w 


an edge. The wire edze may be removed 
‘with an oilstone, but it not scrious if not 
fo removed as it will disappear when the 
Sickle is put into service 

A long sickle is too heavy to. hold while 
srinding near an end. The weight may be 
Carried on a stand placed under it or by a 
rope sting hanging from above 

By this method, a 6-(t. sickle can be 
teround in tess than “SO minutes, and tests 
have shown that the sickle cuts better and 
stan “up longer than if round with a 
jibe hed whee for sees should not 
be wsed 


the wheel gets 
vular, it may 
be broueht back to correct shape with an 

mets dieser, 
ls become Joore and. need 


placed from 
head as shown in Fig 
rail makes a serviceable anvil fur this Work 
vl for 

A poo W 
hace it in 3 vise and, with the bar of the 
fcke testing on one tbe Jaw as in F 


Fig, 3. Removing 


‘When riveting a section in place, the rivet 
shoul not he hammered down it, of the 
flees will protrude s0 a8 (0 catch an drag 

‘of the cutter bar, Thi 


Stall pee 
The Blows are di 
and a smooth, 


Wh. 


as shown 
wand head sth 


farm repairs would you Uke Mr. 
to discuss ‘mest in this jeri? Please 
address your suecestions 10 the Home Work: 
shop. Departmen 


FIREPROOF COATING FOR 
WOODEN ASH TRAYS 


Arrex making « wooden model on several 
eceasions, I have found that It it were Hed 
With lass or metal it. would serve as a 
fine novelty ash tray. Because of the itre- 
silar shape. it was impossible 10 use glass 
nd impractical to make a resular. metal 
Timing. I discovered an inexpensive ‘way of 
making lininss simply by applying high- 
rade iron cement mised with, just enough 
Water to. make a stiff putty. Caver the ine 
Side of the model with’ a thin layer, T used 
this method to line the ‘old well model de- 
scribed in’ previous sue (PS. M., Dec 
SSP. 84) —Hamey Serra 
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FOR REPAIRS 


(Continued from pase 56) 
‘ar at thirty miles an hour, If you should step 
itup tosixty, you'd use just about seven times 
more of th out wine new. ‘That one 
of the things that makes s 

By his me they had reached the driveway 
to the Model Garage. Waving a greeting to 
the odd-job boy who was taking eare of the 
as and oll trade over the holiday, Gus opened 
the door of the ear 

"Come on in with me, Paul, Tl only take 
1 second and T think T can show you some- 
thing interesting,” he sald, 


THEN they were inside, the gray-haired 

‘mechanic’ pointed caswally to a small 
roadster partially dismantled io the center of 
the floor, 

“What's that, a wreck?" Mathews asked. 

“Its a wreck all right, but not the kind 
‘you're thinking of,” Gus su. “Thats as 
ple of what bad oil will do toa motor.” 
Added, poking. the cylinder head. "Carbon's 
‘rusted A quarter inch thick on the head and 
pistons, ‘The rings are black and the valves 
fre chewed and. pitted, Besides that, the 
bearings are worn nd the cylinder walls are 
scorched, And take a look at the crankcase; 

‘chuck full of gum and goo 

“The baby that owns that car saved plenty’ 
using cheap el but it's going to cost him about 
eight times what he saved to get the bugsy 
back in shape. Pretty expensive oll in the 
Jong run, Td say.” 

“Gosh, this oil business has got__me," 
Mathews exclaimed. "You've got to have 
And it’s got to be Rood. 

‘whether an oll s good or not ui 
t—andl then it’s too late, What the dickens 
can a -dumb:bel 

‘Gus. grinned, 


for your car from 

cheat you. You can't save yourself 
any money by’ buying cheap oil, but you ean 
do it by being careful, "For instance, don't 
lute the choke more than necenary.” Don't 
fle the engine oF run it at top speed for lon 
Stretches, "Don't ‘ush out "your crankease 
‘with Kerosene and never run Your car unless 


Mathews con- 


fessed, "What earthly good is that oll pres 


sure gage on the dashboard 
""[ GUESS most car owner think it's jut 

part of the decorations," Gus joked. “But 
if you know how to use it you can tell a lot 
about your oll system, If the gage reads high, 
‘aur oll may be too heavy of the oll line may 
be clozzed. If the pressure shows low, the oll 
is probably too thin, unless there's a Teak oF 
the line's clogged. A’ Guttering gage needle is a 
Warning that the oll is low.” 

‘Glancing slyly at. Mathews who stood 
studying the gage, Gus said, °T gues Tve 
beefed enough, It's about time we were g0- 
ing back along the Pike to pick up your ol. 

"Not my oll” Mathews declared solemnly. 
“1 use only godd oil in my ext.” 


WESTERN HORSE THIEF 
USES MOTOR TRUCK 
CCarzux thieves that ride in motor trucks are 
the latest type of outlaw reported from the 
West, Horses, cows, and boss have bee salen 
in this way, the trucks pulling up beside a 
fil hasty’ taking on a load of animals, and 
then’ disappearing doven the highway at top 
speed. One truck-using hore thet was ree 
iy captured at Grand sland, Nebr after hav 
ing driven his load of animals 250 mie. 
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CVT Hotel Cleveland 


the pleasant comforts 
of a fine club are 
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RAISING TROPICAL FISH BIG INDUSTRY 
(Continued from page 27 


stance here isan aquarium divided into halves 
by a las partition. Swimming rapidly back 
and forth, but separated by the partition, are 
{wo Mlentical fish, Each is esh-colared, each 
enveloped in what seem to be luxuriant fringes 
for manes of brieht ted that resemble some 
exotic water plant. ‘These make constantly 
Shifting. patterns, as the fish tear back and 
Torth, ‘Now and then they stop, glare throuzh 
the gia at one another or Dutt their heads 
They seem eager to fight. 

‘So they are, for they are two male Siamese 
fighting fish, who had to be separated to keep 
them from engaging in death struggle. They 
are but following nature, since for many years 
Hetta splendens, one of the most puznacious of 
tropical fish, has been bred for battle. He is 
2 hybrid, and his abundant and wavy. tal 
find fin formations area samewbat artificial 
bproduct, “They help make more spectacular 
the combats in which he loves to engage, 


IN. SIAM, men train fighting fish like prize- 

Tiehters, exhibit them in individual tanks, 
seeking a thallenzer. ‘Then, when a match is 
made, the fight takes place in a large tank, 
levated in the center of the crowd. Amid 
theers, boos, and wagers, ina swirl of bright- 
‘colored bodies, vell-tails apd fins, the fight 
fuses, until the teeth of one have brought 
Aesth to the other. 

"The raze for tropical fish has broueht. this 
Siamese custom to this country and fish fights 
have become popula. are talking of 
replacing Betta splendens with a larger fishter 
{rom Guatemala, sald to be more viclous. 

‘Herein another tank, is an even rarer tropi~ 
‘al fish, the mud springer, found in Africa 
It looks like a bullfrog’: bead on a. drazon: 
fly's body. IU has neither less not feet, but 


TESTS WITH HOUSEHOLD AMMONIA 
‘Continued from pase ap 


menting with the nitrogen you collect, you 
Will fad that it bs very inactive gas The 


Fact that you can collect it aver water show's 
that it i not particularly soluble. Carefully 


burns “nor supports combustion. 
Further ests will show the eas to be tasteless 
and. odortes 


In fact nitrogen does not combine readily 
with many: subntances and 
sly decomposed 
which ‘most of it, compounds break 
town ‘are well ilsteated ‘by wo ‘common 
hitrosen-comtalningsubetances-nitroniyeer” 
fe. and eum cotton 
‘Ammonia and ammonium salts fer 
many other “interesting and instructive 
aperiments to the home chemist. The hy 
‘ioades ‘of many" metals, for example, can 
te formed by adding ammonia water (hose- 
hold ammonia will do) to solutions of the 
metals. Such solutione as" copper sulphate, 
Kea irate om core, on faba 
ticket sulphate, cobalt compours, alum, a 
‘maznesim sulphate (Epsom salts) lend ther 
Selves well to this experiment 
"The ‘hydroxides form as curds, jelly-ike 
Jpitaes, In some cases they ave s0 thick 
{hat the test tube im which they are made 
{an be inverted without spilling the conte 
Tn these experiments, Hi ineresting to 
ote that the precipitates of copper, nickel, 
nd cadmium hydroxides will desoive when 
tore of the ammonium byuroside i added 
{o the solution. Im the ease ol the copper 
Suiphate, the resulting liguld will take om a 
{egy ante blue color If very strong amon! 
tum hydroxide is tied in the precipitating and 
‘Sisolving processes, the Dive solution will dis- 


with powerful pectoral fins, hops over the 
muddy ground at the water's edge. It digs 
holes in the shore, and darts out to atch 
Insets fying in the air 

Here, in a_near-by tank, is an interesting 
isitor from Singapore and Sumatra, the Red 
Kasbora. This i, at the moment, one of the 
‘most popular tropieal fish in America. About 
{two inches long, ts coloring is gorgeous, You 
‘may want some for your aquarium. Children 
delight in watching the female Rasbora swimn 
bout until she finds a plant with large leaves. 
‘To the underside of the Jeaves she fastens the 
ees she has been carrying 

"That trick does more than get rid of the 
cers. It hides ‘them from cruising hungry 
fish who may even ineclade the parents, They 
hhave been known to stoop t0 cannibalism 

‘Having got your fish into vour aquarium, 
how will You feed them? All sorts of food 
cam be bought at the place where you ot 
the fish, including prepared foods that are a 
Sort of rice-flakes, or that have been treated 

ith ultra-violet rays. Prepared foods are all 
ht, though the best is living food; larva, 
tiny insects, and worms. 

st put more food in the water than the 

fish cam eat. 1t_will simply poison the water, 
Another don't: Don't try experiments to make 
tropical fish spawn. If you keep the fish well 
feds and the tanks cleas, the chances are they 
will increase and multiply. If they don't, get 

me ‘new i Dont’ put 
¢ aquarium on a window sil especially if 
¢ window sill i just over a radiator, An 
aquarium should have neither extreme he 
tor dratt, Tt needs light, but not dieect sun- 
light. Tf you want to get the most enjoyment 
from watching your finny pets, the light 
must strike the aquarium from behind you. 


solve tiny bits of paper, This particular 
property has been use! in the manulacture of 


Artal silk, 


Smoke until it'finally burns 


Care’ must be 
taken, However, nat to add too rel water, 


AS} satezuands the misture can be placed 
‘on the tin eap from a preserve jar and 
newspaper can be spread on the laboratory 
{able to cateh the chemicals should the mi 
ture spatter. 

No discussion of ammonia gas would be 
complete without some mention of its com~ 
mercial uses, The most important uses of 
ammonia are as a refrigerating azent and for 
the preparation of ammonia water. Large 
‘quantities of ammonia, however, are also used 
in the manufacture of sodium carbonate, am- 
‘onium salts, and nitric acid. 


SNOW EROSIONS STUDIED 


'Sxow erosion a5 a menace to wheat farms 
‘of the Northwest i being stud by experts 
of the U.S. Department of Agriculture. It 
has been found that where snovdrits collect 
Jn the winter, soil is washed awas. by water 
fom the ‘melted. snow when spring thaws 
set in. Because it is a common practice in 
the wheatlands to plow: the ground in the 
fall, Snowdrift erosion is particularly rapid 
there, the water easily carrying away the small 
particles a the top of the furrows. ‘The north 
Fide of ills, where the snowirifts are deepest, 
are most affected by the erosion. Methods of 
Combating this type of soil thief are being 
‘worked out by the government investigators. 
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UNCLE SAM'S EXHIBITS AT WORLD'S FAIR 


(Continued from page 11) 


‘States outlined by lights that flare or fade 
lander switch control, The leading countries 
with which Uncle Sam trades are designated 


‘Models of battleships, cruisers, and de~ 
stroyers patrol the ocean, blockade stratesic 
harbors, and go through ‘the routine of war 
time precautions at sea. The animated spec~ 

‘on a controlled time sequence, 
activity of the Navy both i 


reproduced in miniature 

"Another naval exhibit emphasizes the 
chaniges in design and construction that have 
taken place dving the sted years that 
have elapsed since John Paul Jones fought 
Jn sailing ships." Six. models of sailing ships 
cule tiny’ sea, side by_ side with balla 
‘lonen moder btieahips. Seaplane and plane 
‘arrier models, a miniature Akron, cutaway 
Mail fhe atest marine engin the de 
Yelopment in ship propulsion and improve- 
Inents in propellery naval weapons, bombs, 
projectile airplane appliances, and suety de 
ices complete the display. 


REALISTIC model wil slustrate the 

damage done by vast"swarme of gras: 
hoppers ins field of corn, An artical gras= 
Hopper, thirty ches Tong mounted in the 
foreground and an iktrated text deers 
the inet’ Ife cele and tel how the post 
fn bes controled 

‘A futtscale reproduction of the interior of 
1 madera ocean liner equipped with the a 
tLruments and apparstin of the wheel room, 
bifers striking contrat tothe model of the 
foreenite of schooner of the ie ine at 
thestime ofthe Mexican War. 

San exhibit bythe Census Bureau of the 

Department of ‘Commerce comin of 4 large 
fatal cht wh nl he eee i 
tur population @ 
{intervals ring eecte day . 
Hghts ash‘on and wif to recor the Bactaa: 
tions in births and death, and in emieration 
tod immigration A battery” of tabulating 
fauipment wll show how the census data are 
ined, counted, sorted, and tabulated. by 
machin 

Puppet furs will reenact the dramatic 
reset work of the Bureau of Sines experts 
In mine diasters and demonstrate how fist 
Ai trestent sven to the injred 
| Almports‘and’the ‘network of commercial 
| airways wit be shown ona large electric back- 


‘ground map. A full-sized radio beacon will be 
‘Operated by” remote control, and nearby the 


{eletype machine, now used by the Weather 


INCLE SAM'S hundreds of exhibits will 

five a clear-cut idea, of the far-flung 
activites of his scientists, ‘There will be, for 
instance, a demonstration of tnger printing 
a5 wed in crime detection. A Uny reproduc 
tion of Old Faithful will show how a geyser 
works, In miniature, the visitor will see a 
tmodern ive stock farm in succesful operation. 
‘Models of coal and metal mines, of oil elds, 
of storage dams, and hydro-electric plants wil 
Sepply 2 frapbic pictare of thee’ ant Ine 
dstees. 

Paintings and models will show transporta- 
tion methods in Alaska, salmon fishing, at 
{gold mining in the frozen North, the cabin of 
fan Alaskan trapper, and the ‘garments he 
‘makes from reindeer skin 

The accurate and world-wide methods of 
collecting and reporting crop conditions will 
be shown, along with the work of experts in 
galing problems for the dairymen of America 

in an aquarium will be seen specimens of ali 
‘our commercially valuable fish and the man- 
ter in which they are killed and packed. 

‘A mysterious old. Mayan temple in the 
Yoeatan jungle bas been recreated as head 
quarters of the national exhibit of the Indians. 
‘Models ilustrate the tribal life and surround 
lings of the Indians of the woodlands as well 
as the bulflalo-hunters of the plains. Wig- 
Wams, tepees of bark and skin, adobe homes 
Of the Pucblo dweller, the earth-covered 
hhogans of the Navajos are all faithfully re- 

reduced, Another display depicts the arts 
And cralts of civilized redmen, their success 
inthe trades and agriculture and their present 
sel-supporting ability 

‘The’ bill authorising the participation of 
he federal Government in the Century of 


sioner. Congres appropriated, 8,000.00 to 
Tinance he national show. Appresimately 
‘00000. wat expended 0m” the wesign ars 
onstruction of the temporary Federal Bs 

{neon the exhibition grounds while a 
$00,000 hasbeen sed in planing and bud 
ing the exhibits that show what Uncle Sam 
tines for the keneral public ane how he does. 


AMAZING SKILL WITH STRINGS GIVES 
LIFE TO MOST FAMOUS PUPPETS 


fs carried together with more than a ton of 
extra heads lees, arms, doth, and wire. Ex- 

rt doll surgeons make rapid repairs upon 
injured actors while the company is on (our. 

‘When the troupe of marionettes moves from 
fone city to another, a hundred packing cases 
fare required to hold the equipment, the litle 
Actors, and their specially-desizned costumes. 
Each puppet is packed in its own cloth bag. 
Each wig and head goes in its individual con- 


tainer. And the costumes for the 890 members 
ff the cast travel in large cases of special 
Construction, 

Vittorio Podrecea, the orsanizer of “The 
"Theater of the Litte Ones." began assembling 
this amazing company of puppets in 1919, 
Since then, he has taken his troupe of ani- 
‘mated dolls around the world. ‘Daring ‘the 
present tour, they will visit the main cites 
OF the United. States, 


TONS OF CANDLES TO LIGHT HOMES 


be twenty-two dollars in winter and cight 


Seve tons of candles a year, an English 
lectrical engineer has computed, would be 
required to. provide the sime amount of ii- 
lumination in the average small house that is 
now. obtained from electric bulbs. Wi 

aniles af ten cents a pound, he figures the 
average ‘weekly bill for candlelight would 


Sow derived from etre equipment on ub 
way trains, he reports, two tons of candles 
‘would have to be loeded on each train each 


JUNE, 1933 


TO PROFITS 


3 Your invention may have big 

commercial. possibilities, But re 
member, to get the full benefits 
of your invention, you not only 
have to iavent it—you have to 
patent it. Without the protection 
of a U.S, Patent you cannot hope 
to reap the financial rewards that 


may be rightfully yours, 


Law—we knaw Patent Ofice practice 
ur main‘ffce ie right in Washington 


Delays are Dangerous 
in Patent Matters 


Send for FREE BOOK Today 


run the riak of disappointment and 


FREE—Record of 


PAREN | RE 


fhe Patent 
book "How te Obtain 
S°Patent™ tells you 
bow to te it 


VICTOR J. EVANS & CO. 


REGISTERED PATENT ATTORNEYS: 


Gland Operations Effect Marvelous Cures 


country, similar operations have since been 
performed with encouraging results, 

Below the pancreas are the two adrenal 
sands, perched like a cocked hat, ane on the 
lupper ‘pole of each “kidney. Hardly igzer 
than lange beans, they secrete one of the most 
powerful druzs Known to man, adrenalin, One 
part adrenalin in 830,000,000 parts water can 
UIT be detected in the laboratory. Ni 
the proportion of adrenalin in the blood i= 
about one part in one billion, It is the fight 
foe dru, aed i the ram y emo 
tions of anger and fear, It speeds up the heart 
‘and contracts the blood-vessels near the skin, 
‘thus inereasing the supply to vital organs. In 
‘meaicine, adrenalin is sometimes employed to 
Stop hemorrhages and, under drama 
‘cumstances such as Were described. in an 
fearlier article of this series, to bring back to 
life patients: whose hearts’ have stopped on 
the operating table, 


FOT tong ago, three American scientists 

discovered adeenalin in the warts on the 
heads of five species of toads. Heretofore, the 
Adrenalin used in hospitals was extracted from 
the glands of cattle, hundreds being required 
to produce enough (or the people who needed 

Te is predicted. that. special toad-farms 
may be established in the future for the pro- 
dugtion of thi valuable dru 

en anything upsets the proper function- 
fing ofthe adrenal glands in the human system, 
the body” undergoes strange and. startling 
changes. Women, for instance, grow beards 
And develop bass voices, One of the most 
emarkable’ operations T remember stopped 
8 pair of runaway adrenal glands that were 
Increasing the weight of a twenty-three-year~ 
‘old el 125 pounds a year, 

She welahed 338 pounds when she came 
Dr. Harry Koster, of Brooklyn, N.Y. in 19 
Her west had net tiple in the prec 
Ing years. He made an examination and diss 
‘covered the ‘cause wis over-active adrenal 
lands. On the operating table, he made an 
Incision through ‘the thick muscles of the 
back and exposed ‘the right kidney. ‘The 
Adrenal land attached to it was three times 


Kts'normal size, He removed it entirely and 
closed the wound 


eloped. Ta the first 
dieting, she fost pounds. During 
the rest of the year, she reduced at the rate 
fof about fifteen’ pounds a month and, in the 
tnd became narmal size again. In addition, 
her health was greatly benefited. 


BBY SEVERING the nerve leading from the 
brain to the adrenals, Dr. George W. Crile, 
famous Cleveland, Obio, surgeon, has eceatly 


th, without any 


up, exophthalmic goiters were made to sub- 
fide, and ih-strung, nervous people were 
falmed down through this relatively-simple 


progres in recent years than that which des 
Ah tay io boat the eof 
the ip of youre anger which 

ion bok at le ue fe bain 
fenteeof the et youll ee 

fest leat 

Instruments, Vein emerpences suf 
for, today, teawe the sland aur. 

‘An inactive’ pituitary in childhood Makes 
agwart an overactive one 
‘When Sagat, te famous Toth sant, died, 
2 postemotem’revaled that be bad pu” 
fy lind ax big as a ben's eee, Dinoraur, 
io a thei shale bas 
Snommous pituitary sland Somedmes, the 


%6 


(Continved from 


pituitary alters the speed with which it manu 
FEcrs the chemical ert nt te blood 
With the result that people grow in spurts. The 
most remarkable instance of a pituitary sud- 
ddenly speeding up its action & the case of 


Wha he was ish yeas old he was. tle 
weary they twelve tacks Begs, fue recatacd 
age beat 


ured by 
‘Turkish pirates and the privtions be salered 
are thoutht to have affected the action of is 
pitultary gland, For, he suddenly beran to 
From, more than doubling Ms height. He 
Stained three feet nine aches bere the 
Spare stopped. 

‘When the pituitary is afected during adult 
Xi ‘incase ks 


Aicted person bes 
land shoes have to be maide to order. At the 
Same time the bones of the face enlarge, the 
ectomss and Toroend bins end he 
lower jaw protruding. te operation, 
reaching the pituitary, is necessary to half 
the disease. 


VEN more delicate are operations upon 
the pineal gland, buried deep in the brain 
stem near the base of the skull. When a 
tumor forms upon this sland, bizarre symp- 
toms result. The most striking is precocious 
sexual development. I. recall one case in 
‘which a boy six_years old was as fully de- 
veloped as a seventeen-year-old youth as the 
result of such a pineal gland tumor. Unless 
the skill of the sturgeon can remove sch 
‘tumors their prewure upon the internal fuids 
‘of the brain causes headache, blindness, and 
‘death, 
‘The sex glands, both in men and women, 


nds are lackine, one apt to become pre- 
fhaturely od This i the fact behind varows 

fection tha have ben perform in the 
Hope of rejuvenating prematurely oid people. 
on amour of ain margcom whe ae 


Giant Horn for Turbine 


pon whites gas might pay fe reay port 
pon which gust sight play really part 
ghia woter tbe ore pane 
‘Water aking through te spine the Binder 
Beis iy feet Mig Sod weigh TH000 pounds 


performed. such operations is_Dr, Eugen 
Stcimach, of Vienna, Austria, His techoique 
consists in tying of the duct eadine from the 
Male gland, thus permitting the ‘hormone: 
secreting parts of the wland to flourish and 
Tncrese the amount of the chemical poured 
into the bloodsteam 

‘Other surgeons, including the French seen- 
tis, Dr. Serae Voronol,Tollow the practice 
‘of ‘wansplanting human, or animal ‘sland, 
nye yer reentian acl was 
complished in a hospital in Belbels, Egypt, by 
two Exyptian doctors. They transplanted 4 
hand from a young man sf Lwenty-ive t0 
fan lderly man of ninety. A painial condi 
tion required that ome of the Sounser man's 
lands be removed. "The surgeons erated it 
Linder the kin of the tenile patient who Was 
very weak and trembled constantly” a5 aged 
People are quite Hkly tod. 


“HE graft took in a week's time and a 

‘most amazing change came over the old 
‘man. The wrinkles of his face were freatly 
diminished, The hair on his scalp became 
thicker. ‘The trembling stopped. His appear- 
tance Was so altered that’ friends failed to 
recognize him. Moreover, his mind became 
‘more alert and he felt more masculine in 


wy 

‘Altera sucessful operation of this indy 
‘he patientdooks and fet younger. He enjoys 
life more. ‘But such rejuvenation does mot 
prolong hile nor does it diminish the hardening 
{tthe arteries tat accompanies ol age. 

Recently Dr. H. Lyons Hun, al New York 
City, bas been reileving nervous and senile 
‘women, sullering from a deficiency of thelr 
tex lands, by" araltine’ in glands obtained 
{rom freshy-alaughtered sheep, 

‘An_astonhing. operation, ‘which enabled 
a woman to become a mother alter her sex 
funds ad been removed, ison recordin an 
faster hospital, ‘Beeause of extensive pelvic 
{antammation, i was necewary to remove the 
lands and their Wubes, As both the woman 
And her husband earnestly dered. hit, 
the sureon, De. Willam Seaman Bainbridge, 
{are xii thew iaaelata 

the bone Y 

Tis search was rewarded. Disco 

glee ary tre than the, odo ‘ile 
he grafted it om the stump of one of 
the tubes. A year ad a half later, the woman 


bore a healthy child 

‘Aime, supasng eels anater eae 

ROT. Morris of the Post 

, New York City. A wom. 

lands had been removed bore 

‘child through the agency of another wom 
fan's gland grafted inside her abdomen! 


THE day when Dr. Morris operated 

‘upon her to remove the diseased organs, 
another suracon at the Post-Graduate Hos: 
pital "was operating upon another “woman, 
AX painful condition made it necessary to re- 
move one of her glands and he offered it to 
Dr. Morris. The surgeon accepted it and at 
the end of his operation grafted a piece of 
this ‘healthy’ gland, a Uitte Targer than 
postage stamp, into the ligament which nor- 
fully holds the female gland, Four and a 
half years later, the woman gave birth to a 
bbealthy giet baby weighing seven and a half 


pounds. 

‘Such’ miracles of the operating room are 
srowing more common each year. Researches 
fire probing deeper into the mysteries of the 
hhuman glands. ‘Vet, in spite of the wonders 
already accompliie, Surtcons know they are 
just besinning. No other branch of medicine 
bffers more important or more dramatic pos 
Sites for the future, 


POPULAR SCIENCE MONTHLY 


THERE is one inexpens 
sure way to know your flash- 
light will work when you need 
it, Load it only with Eveready 
Flashlight Batteries. Their 
power picks up —recuper- 
ates — when they lie idle! 
0. batteries, with in- 
efficient wax-compound tops, 
permit excessive power-leak- 
age. But the tightly sealed, 
Eveready metal construct 
is practically leak-proof! 
Then, too, Eveready Flash- 
light Batteries are dated. You 
know, when you buy them, 
that they're fresh and full of 
extra long life. Load your 
flashlight with Evereadys now 
+++ 80 it will work when you 
need it! Only Me each, 


(% 


Evereapy 
ATTERIES 


FLASHLIGHT + RADIO+ DRY CELL 


Exeready Batteries are made by National 
1m Company, Inc., the world’s larg- 
ext manufacturers of dry batteries for 
every purpose. When you need a bat- 
tery ask for Evenrsny, and be cert 
of the best that science can build or 
money can National Carbon Co., 
Ine., General Offices: New York, N.Y. 


— 


Be sure to see the Union Carbide and 
Carbon Corp. contribu 
and applied sciences, on both floors 

Il of Selence, Century of Progress 
Exposition, Chicago, June 1 10 Nov. 1. 
Meil the coupon or erite for this pict 


TRYON SHACKLES 


must have a special lubricant 


See for yourself (WARFAK| ... No part overlooked 


